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FOREWORD 


North  Korea's  nuclear  weapons  and  ballistic  missile 
programs  have  drawn  international  attention  for  years. 
In  the  early  1960s,  international  and  domestic  political 
factors  impelled  Pyongyang  to  pursue  an  indigenous 
capability  to  produce  advanced  weapons  systems, 
including  rockets  and  missiles.  However,  North  Korea 
actively  sought  foreign  technology  and  assistance, 
particularly  from  China  and  the  Soviet  Union,  to 
develop  its  missile  capabilities.  North  Korea  has  now 
become  a  major  missile  exporter,  creating  instability  in 
other  regions  of  the  world. 

The  ballistic  missile  inventory  now  totals  about 
800  road-mobile  missiles,  including  about  200  Nodong 
missiles  that  could  strike  Japan.  In  April  2007,  North 
Korea  displayed  two  new  missiles:  a  short-range  tactical 
missile  that  poses  a  threat  to  Seoul  and  U.S.  Forces  in 
South  Korea,  and  an  intermediate-range  missile  that 
could  potentially  strike  Guam.  Although  North  Korea 
has  not  demonstrated  the  ability  to  produce  a  nuclear 
warhead  package  for  its  missiles,  they  are  believed  to  be 
capable  of  delivering  chemical  and  possibly  biological 
munitions. 

In  this  monograph.  Dr.  Daniel  Pinkston  examines 
North  Korea's  ballistic  missile  program  in  depth, 
its  national  strategy  and  motivations,  as  well  as  its 
accompanying  proliferation  activities.  His  analysis 
is  a  contribution  to  the  Strategic  Studies  Institute's 
"Demystifying  North  Korea"  series.  We  are  pleased 
to  contribute  to  the  public  discourse  on  this  important 
issue. 


DOUGmS  C.  LOVELACE,  JR. 
Director 

Strategic  Studies  Institute 
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SUMMARY 


North  Korean  ballistic  missiles  are  a  direct  threat 
to  Northeast  Asian  security,  and  North  Korean 
missile  proliferation  poses  a  threat  to  other  regions, 
particularly  the  Middle  East  and  South  Asia.  North 
Korea  is  an  isolated  and  authoritarian  one-party  state; 
the  political  system  is  based  upon  an  extraordinary 
personality  cult  that  idolizes  current  leader,  Kim  Jong 
II  (Kim  Chong-il),  and  his  deceased  father,  Kim  II 
Sung  (Kim  Il-song).  Several  factors  have  contributed 
to  Pyongyang's  chronic  insecurity  including  national 
division,  the  Korean  War,  the  international  politics  of 
the  Cold  War,  and  doubts  about  the  commitments  of 
its  alliance  partners. 

After  failing  to  unify  Korea  by  force  in  the  early 
1950s,  Pyongyang  tried  to  destabilize  South  Korea 
and  trigger  a  revolution  that  would  bring  unification 
on  North  Korean  terms.  The  strategy  also  called  for  a 
superior  conventional  military  that  could  defeat  South 
Korea  before  the  United  States  could  intervene.  The 
1960s  in  particular  were  marked  by  serious  North 
Korean  provocations,  but  Kim  II  Sung  was  unable  to 
"complete  the  revolution  in  the  South"  as  stipulated 
under  the  Korean  Workers'  Party  Bylaws. 

North  Korea's  dissatisfaction  with  Chinese 
and  Soviet  support  led  Pyongyang  to  question  the 
credibility  of  its  alliance  partners,  and  it  began  to  seek 
an  independent  munitions  industry  in  the  mid-1960s. 
At  this  time,  North  Korea  began  to  acquire  short-range 
rockets,  surface-to-air  missiles,  and  coastal-defense 
antiship  missiles  from  the  Soviet  Union  and  China. 
Institutions  were  also  established  to  develop  the  human 
resources  to  sustain  a  missile  development  program. 
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In  the  1970s,  Pyongyang  sought  technology  transfers 
and  international  cooperation  to  obtain  a  missile 
production  capability.  In  the  late  1970s  and  early  1980s, 
North  Korea  was  developing  the  Hwasdng-5,  a  reverse- 
engineered  version  of  the  Soviet  Scud-B  (R-17).  There 
is  disagreement  over  the  timing  and  source  of  the 
Scud-B  samples  North  Korea  acquired,  but  the  general 
consensus  is  that  Egypt  provided  a  few  samples  in  the 
late  1970s.  The  first  North  Korean  versions  were  flight 
tested  in  1984  and  deployed  in  the  mid-1980s. 

After  the  Hwasdng-5  began  serial  production  in 
1987,  North  Korean  missile  development  accelerated 
at  a  remarkable  pace.  During  a  5-year  period  (1987-92), 
North  Korea  began  developing  the  Hwasdng-6  (a  North 
Korean  version  of  the  Soviet  Scud-C ),  the  "Nodong,"  the 
Paektusan-1  (commonly  known  as  the  Taepodong-1),  the 
Paektusan-2  (commonly  known  as  the  Taepodong-2),  and 
the  “ Musudan"  (a  North  Korean  road-mobile  version 
of  the  Soviet  R-27/SS-N-6  "Serb"  submarine-launched 
ballistic  missile). 

North  Korea  has  successfully  flight  tested  the 
Hwasdng-5/6  and  the  Nodong,  but  the  single  flight  test 
of  the  Paektusan-1  was  only  partially  successful  since 
the  third  stage  failed,  apparently  exploding  before  it 
could  place  a  small  satellite  into  low  earth  orbit.  The 
Paektusan-2  failed  after  about  40-42  seconds  of  powered 
flight  during  its  single  flight  test.  This  test,  on  July 
5,  2006,  was  conducted  during  the  country's  largest 
ballistic  missile  exercise  to  date. 

North  Korea  has  also  unveiled  a  new  short-range 
solid-fuel  missile  called  the  KN-02,  which  is  a  reverse- 
engineered  version  of  the  Soviet  SS-21  Tochka  (Scarab). 
This  missile  only  has  a  range  of  about  120km,  but  it 
is  highly  accurate  and  road  mobile.  Its  solid  fuel  and 
mobility  increase  its  survivability  significantly,  and  it 
could  pose  a  serious  threat  to  South  Korea  and  to  U.S. 
Forces  Korea. 
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North  Korea  has  a  significant  infrastructure  and 
institutional  arrangement  to  sustain  its  missile  program. 
The  country  is  nearly  self-sufficient  in  ballistic  missile 
production,  but  still  relies  upon  some  advanced 
foreign  technologies  and  components,  particularly  for 
guidance  systems.  Pyongyang  has  established  foreign 
entities  and  front  companies  to  acquire  inputs,  but 
international  export  controls  and  denial  strategies  have 
made  it  increasingly  difficult  to  procure  dual-use  items 
and  technologies. 

North  Korea  has  deployed  about  800  road-mobile 
ballistic  missiles,  mostly  in  underground  facilities. 
About  600  of  these  missiles  are  Scud  variants  capable 
of  striking  targets  in  South  Korea,  and  some  could  be 
extended-range  versions  capable  of  striking  Japanese 
territory.  Approximately  200  road-mobile  Nodongs 
could  strike  Tokyo.  The  so-called  Musudan  has  not 
been  flight  tested,  and  it  is  uncertain  whether  it  has 
been  deployed,  but  the  Musudan  could  potentially 
strike  Guam. 

North  Korea  exploded  a  small  nuclear  device  on 
October  9,  2006,  but  North  Korean  engineers  probably 
have  not  been  able  to  miniaturize  a  nuclear  bomb  to  fit  on 
top  of  a  missile  and  survive  reentry.  This  will  probably 
require  more  research,  development,  and  testing,  but 
foreign  assistance  could  accelerate  this  timeline  and 
cannot  be  ruled  out.  North  Korean  missiles  are  capable 
of  delivering  conventional  high  explosive  and  chemical 
warheads,  and  possibly  biological  weapons. 

The  National  Defense  Commission,  chaired  by 
Kim  Jong  II,  is  the  ultimate  command  authority  for  the 
North  Korean  missile  arsenal;  however,  little  is  known 
about  North  Korean  military  doctrine.  North  Korean 
media  report  that  the  regime  needs  a  "deterrent 
force"  to  cope  with  the  "hostile  policy"  of  the  United 
States,  but  not  much  is  known  about  operations  or  the 
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possible  delegation  of  launch  authority,  and  under 
what  conditions,  during  wartime. 

During  the  late  1990s,  the  United  States  and 
North  Korea  held  several  rounds  of  talks  aimed  at 
ending  the  North  Korean  ballistic  missile  program, 
but  the  talks  were  suspended  with  the  change  in  U.S. 
administrations  in  2001.  The  United  States  and  North 
Korea  are  now  engaged  in  Six-Party  Talks  that  include 
China,  Japan,  Russia,  and  South  Korea  aimed  at  ending 
the  North  Korean  nuclear  weapons  program.  The  talks 
are  also  committed  to  discussing  the  establishment  of 
a  regional  multilateral  security  arrangement,  which 
could  eventually  address  the  North  Korean  ballistic 
missile  program.  However,  this  effort  will  take  con¬ 
siderable  time  and  will  have  to  deal  with  a  number 
of  complex  security  issues  before  Pyongyang  will 
abandon  its  ballistic  missiles. 


THE  NORTH  KOREAN  BALLISTIC  MISSILE 
PROGRAM 


INTRODUCTION 

The  Democratic  People's  Republic  of  Korea  (DPRK 
or  North  Korea)  has  an  extensive  ballistic  missile 
capability  that  poses  a  direct  threat  to  Northeast  Asia. 
Pyongyang's  exports  of  missile  systems,  components, 
and  technology  also  pose  military  threats  to  other 
regions,  particularly  the  Middle  East  and  South  Asia. 
North  Korea  is  probably  the  most  advanced  of  the  "late 
missile  developers,"  but  the  program  has  depended 
upon  significant  foreign  assistance  even  though 
Pyongyang  has  a  long-standing  economic  strategy  of 
import  substitution  and  economic  autarky  under  the 
state  ideology  of  chuch'e  (juche ),  or  "self-reliance." 

Rocket  and  missile  development  is  a  very  difficult 
endeavor  that  requires  a  sustained  commitment 
to  surmount  a  series  of  complicated  engineering 
problems.  North  Korea's  level  of  missile  development 
is  remarkable  given  the  size  and  backwardness  of 
the  DPRK  economy;  however,  the  program  is  a  clear 
illustration  of  what  a  dedicated  nation-state  can  achieve 
if  given  sufficient  time.  North  Korea's  perpetual 
insecurity  has  been  the  primary  motivation  to  sustain 
its  missile  development  program  for  decades,  but 
missiles  have  also  become  an  important  source  of 
foreign  exchange,  as  well  as  an  important  symbol  of 
power  and  technical  prowess  for  the  DPRK  ruling 
elite. 

This  monograph  first  will  briefly  review  the 
DPRK's  national  strategy  and  military  doctrine  before 
turning  to  the  historical  background  of  North  Korean 
missile  development.  It  also  will  address  the  issue 
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of  foreign  assistance  and  the  institutional  structure 
underpinning  North  Korea's  ballistic  missile  program 
before  examining  questions  of  deployments,  warheads, 
and  command  and  control. 

DPRK  NATIONAL  STRATEGY 
AND  MOTIVATIONS 

North  Korea  faces  a  number  of  acute  internal 
and  external  security  challenges  that  make  missiles 
attractive  to  the  leadership.  North  Korea's  overarching 
security  challenge  stems  from  national  division  and 
the  Republic  of  Korea  (ROK  or  South  Korea),  which, 
along  with  the  DPRK,  claims  to  be  the  sole  legitimate 
government  for  all  Korean  territory  and  people. 
Historical  animosity  from  the  Korean  War  (1950-53)  is 
still  prominent,  but  these  negative  emotions  in  North 
Korea  are  mostly  directed  towards  the  United  States, 
which  intervened  in  the  war  to  thwart  the  DPRK's 
effort  to  unify  Korea  by  force. 

North  Korea's  ultimate  strategic  goal  is  to  unify 
Korea  on  DPRK  terms  and  maintain  one-party  rule 
under  the  Korean  Workers'  Party  (KWP).  According 
to  the  DPRK  "Socialist  Constitution"  of  1998,  "the 
DPRK  shall  conduct  all  activities  under  the  leadership 
of  the  Korean  Workers'  Party."1  The  constitution 
also  stipulates  that  the  DPRK  must  be  guided  by  the 
chuch'e  idea  ("juche"  according  to  the  North  Korean 
transliteration  system),  which  is  attributed  to  Kim  II- 
song,  the  "eternal  president"  of  the  DPRK.2  Chuch'e  (i 
IS)  literally  means  "independence"  or  "self-reliance," 
but  chu  ch  'e  ideology  is  a  broader  and  sometimes  ambigu¬ 
ous  concept  that  encompasses  strong  nationalism  and 
the  rejection  of  colonialism  and  "flunkeyism  (liCk  +' 
It)."  Chuch'e  originated  in  1955  and  became  the  state 
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doctrine  underpinning  Kim  II  Sung's  (Kim  Il-s&ng's) 
purges  of  his  political  rivals  and  the  establishment  of 
the  Kim  family  personality  cult.3  The  ideology  is  also 
evident  in  North  Korea's  military  doctrine,  which 
reflects  Kim  Il-song's  thinking  about  national  objectives 
and  how  military  force  should  be  employed  to  achieve 
those  objectives. 

Kim  Il-song  was  influenced  by  structural  issues 
such  as  Korea's  place  in  the  international  system  and 
Korean  national  division,  and  by  the  historical  lessons 
of  his  guerrilla  struggle  against  Japanese  colonialism, 
the  Korean  War,  and  other  military  conflicts.  Kim 
was  sensitive  to  Korea's  military  weakness  that  led  to 
Korea's  colonization  by  Japan  in  the  early  20th  century, 
and  to  the  power  of  American  atomic  weapons  that 
brought  about  Japan's  defeat  and  unconditional 
surrender.  During  the  Korean  War,  American  threats 
to  use  nuclear  weapons  also  had  a  profound  impact 
on  the  DPRK  leadership.  North  Korean  officials  and 
media  continue  to  cite  Pyongyang's  perceived  threat  of 
a  U.S.  nuclear  attack  as  justification  for  North  Korea's 
nuclear  and  missile  programs.4 

After  Korean  liberation  in  August  1945,  the  Soviet 
Union  provided  assistance  in  the  establishment  of  the 
Korean  People's  Army  (KPA),  and  KPA  officers  were 
taught  basic  Soviet  military  doctrine.  Kim  Il-song 
had  been  exposed  to  Leninist  perspectives  on  war 
and  to  Mao's  thinking  on  "people's  war,"  which  Kim 
integrated  with  his  experience  as  an  insurgent  against 
the  Japanese  colonial  authorities  in  the  1930s  and  early 
1940s.  Kim  received  a  green  light  from  Stalin  to  invade 
the  South  in  June  1950,  but  he  was  disappointed  that 
the  Soviet  Union  did  not  provide  sufficient  support 
during  the  Korean  War  to  drive  American  forces  from 
the  peninsula.  While  Kim  and  South  Korean  President 
Rhee  Syngman  (Yi  Sung-man)  wanted  to  continue 
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fighting  until  a  clear  winner  emerged,  Beijing,  Moscow, 
and  Washington  were  not  interested  in  escalating  the 
conflict  into  a  global  war. 

DPRK  leaders  were  disappointed  with  "insufficient 
support"  from  the  Chinese  and  Soviets  during  the 
Korean  War,  but  they  were  shocked  by  Moscow's 
acquiescence  during  the  October  1962  Cuban 
Missile  Crisis.  North  Korean  fears  of  abandonment 
immediately  led  Pyongyang  to  seek  self-reliance  in 
the  realm  of  national  defense.  In  particular,  during  the 
fifth  plenary  meeting  of  the  KWP  Central  Committee 
in  December  1962,  the  DPRK  adopted  four  guidelines 
for  strengthening  the  nation's  military:  (1)  arm  all 
the  people;  (2)  fortify  the  entire  country;  (3)  train  all 
military  personnel  as  cadres;  and  (4)  modernize  the 
military.5  The  guideline  for  modernizing  the  military 
must  have  included  plans  to  acquire  advanced  missile 
systems.  The  four  guidelines  are  now  enshrined  in 
the  DPRK  Constitution  as  a  testament  to  the  country's 
commitment  to  independent  national  defense  capa¬ 
bilities.6 

Other  factors  in  the  1960s  that  influenced  DPRK 
national  security  policy  included  the  1961  military 
coup  d'etat  in  South  Korea  and  its  subsequent  strongly 
anti-communist  government;  Sino-Soviet  tensions; 
the  Vietnam  War;  and  a  perceived  strengthening  of 
trilateral  ties  between  Seoul,  Tokyo,  and  Washington 
that  was  conspicuous  by  the  normalization  of  Japan- 
South  Korea  relations  in  1965.  While  North  Korea 
had  been  primarily  focused  on  reconstruction  and 
economic  recovery  in  the  1950s,  Pyongyang  began  to 
shift  its  priorities  towards  development  of  the  military 
by  the  mid-1960s.  At  a  meeting  of  KWP  members 
on  October  5,  1966,  Kim  Il-song  said  that  the  nation 
had  to  develop  the  economy  and  military  in  tandem 
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to  deal  with  the  threat  of  imperialism.7  Prior  to  1966, 
the  military  budget  accounted  for  about  10  percent  of 
the  state  budget,  but  that  figure  increased  to  about  30 
percent  by  1967-71.8 

After  the  DPRK  failed  to  unify  Korea  by  force 
in  1950,  Pyongyang  turned  to  a  "peaceful  unification" 
policy  while  still  trying  to  destabilize  the  ROK  govern¬ 
ment  and  foment  a  popular  socialist  revolution  in  the 
south.9  This  strategy  was  supplemented  by  the  develop¬ 
ment  of  joint  operations  and  a  "Two-Front  War"  doc¬ 
trine  in  the  1960s  and  1970s.10  Kim  Il-song  had  expect¬ 
ed  guerrilla  operations  in  the  South  to  be  instrumental 
in  achieving  a  swift  victory  in  the  summer  of  1950,  but 
perceived  inadequacies  led  the  DPRK  to  expand  its 
special  forces,  which  are  now  believed  to  number  in 
excess  of  100,000.” 

Under  the  "Two-Front  War"  doctrine  and  with 
improved  capabilities  to  conduct  joint  military 
operations,  the  DPRK  was  poised  to  intervene  in  the 
case  of  a  popular  uprising  and  social  chaos  in  the 
South.  In  this  scenario,  North  Korean  special  forces 
could  be  inserted  into  South  Korea  to  help  topple  the 
government,  wreak  havoc  throughout  the  country,  and 
enable  the  establishment  of  "people's  government" 
to  "complete  the  revolution  in  the  South."  The  KPA 
task  was  to  defeat  the  ROK  military  quickly  before 
the  United  States  could  intervene  as  it  had  in  1950. 
Ballistic  missiles  capable  of  striking  targets  in  the 
region,  or  ultimately  in  the  United  States,  were  viewed 
as  a  weapon  to  deter  foreign  forces  from  intervening  in 
another  Korean  conflict. 

The  best  opportunities  for  North  Korea  to  have 
fulfilled  this  scenario  were  in  the  spring  of  1960 
and  the  spring  of  1980.  In  April  1960,  widespread 
student  protests  and  public  dissatisfaction  with  Rhee 
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Syngman's  corrupt  government  led  to  the  collapse  of 
the  First  Republic  and  Rhee's  exile  in  Hawaii.  Peaceful 
unification  on  DPRK  terms  was  not  out  of  the  question 
at  the  time  given  the  North's  superior  economic  per¬ 
formance  while  the  ROK  was  one  of  the  poorest  coun¬ 
tries  in  the  world.  DPRK  leaders  must  have  thought 
history  was  on  their  side,  but  in  May  1961,  a  group 
of  disgruntled  military  officers  led  by  Major  General 
Park  Chung  Hee  (Pak  Chong-hui)  ousted  the  Second 
Republic  and  established  a  military  government,  with 
anti-communism  as  the  top  state  objective. 

Park  was  assassinated  by  Kim  Chae-kyu,  Director 
of  the  (South)  Korean  Central  Intelligence  Agency,  in 
October  1979,  and  by  the  spring  of  1980  demonstrations 
for  greater  political  and  economic  reforms  had  become 
widespread.  In  May  1980,  citizens  in  the  City  of 
Kwangju  rebelled  against  local  authorities,  and  ROK 
military  forces  were  dispatched  to  put  down  the 
rebellion.  Major  General  Chun  Du  Hwan  (Chon  Tu- 
hwan)  used  the  uprising  as  a  pretext  to  oust  President 
Choi  Kyu  Ha  (Ch'oe  Kyu-ha),  who  had  succeeded 
Park  in  October  1979  but  was  a  life-long  bureaucrat 
with  no  political  power  base.  Chun's  "slow-motion" 
coup  d'etat  had  begun  in  December  1979  when  Chun 
and  his  colleagues,  including  Major  General  Roh  Tae 
Woo  (No  T'ae-wu),  purged  their  rival  officers  in  what 
is  known  as  the  "12.12  incident."12 

It  is  uncertain  whether  the  North  Korean  leadership 
had  no  intentions  of  intervening  in  the  South  in  late 
1979  or  in  1980,  or  whether  they  were  deterred  from 
doing  so  because  of  the  U.S.-ROK  security  alliance 
and  extended  deterrence.  If  Kim  Il-song  had  intentions 
to  intervene  during  this  period  but  was  deterred, 
he  certainly  would  have  found  long-range  ballistic 
missiles  to  be  attractive  because  they  offer  the  potential 
of  deterring  the  United  States  from  intervening  and 
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preventing  Pyongyang  from  capitalizing  on  social 
unrest  and  political  instability  in  the  South.  This  "lost 
opportunity"  also  marks  the  period  when  North  Korea 
began  to  allocate  significant  resources  towards  missile 
development. 

Although  South  Korea  failed  to  achieve 
democratization  in  1980,  the  Fifth  Republic  under 
President  Chun  witnessed  high  economic  growth  rates 
and  expanding  exports.  The  government  repressed 
dissident  groups,  but  they  remained  active,  and 
large-scale  demonstrations  in  June  1987  forced  the 
government  to  accept  demands  for  democratic  reforms, 
in  particular,  the  direct  election  of  the  president.13  The 
Chun  government  had  to  acquiesce  to  these  demands 
because  of  the  broad  public  support  for  reform. 
Although  many  of  the  dissidents  who  initially  led  the 
opposition  to  Chun  believed  in  Marxism  and  chuck' e 
ideology,  the  vast  majority  of  those  opposed  to  the 
military  government  also  loathed  the  North  Korean 
regime. 

The  violent  demonstrations  in  the  summer  of 
1987  projected  an  image  of  social  chaos  and  political 
instability  in  South  Korea,  but  there  was  no  public 
support  to  "complete  the  revolution  in  the  South." 
Furthermore,  the  U.S.-ROK  security  alliance  remained 
strong,  and  deterrence  against  any  North  Korean 
provocation  was  robust.  South  Koreans  were  proud 
to  be  part  of  a  democratization  wave  that  was  also 
sweeping  the  Philippines  and  Taiwan,  and  the  nation's 
international  image  was  also  enhanced  by  Seoul's 
hosting  of  the  1988  Summer  Olympics.  Meanwhile,  the 
tide  of  history  had  clearly  gone  against  the  DPRK  as 
economic  stagnation  was  setting  in  and  the  socialist 
experiment  in  Eastern  Europe  and  the  Soviet  Union 
was  coming  to  an  end. 
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North  Korea's  economic  difficulties  became 
apparent  to  the  outside  world  in  the  early  1990s,  but 
they  were  evident  inside  North  Korea  by  the  late  1980s. 
When  the  economy  had  already  become  stagnant,  the 
terms  of  trade  shock  and  termination  of  Soviet  subsidies 
following  the  revolutions  in  Eastern  Europe  and  the 
Union  of  Soviet  Socialist  Republics  (USSR)  triggered  a 
sharp  economic  decline  that  Pyongyang  is  still  trying 
to  reverse.  Internal  insecurity  was  also  exacerbated 
by  the  death  of  Kim  Il-song  in  July  1994  and  by  floods 
in  1995-96  that  turned  chronically  poor  harvests  into 
disasters,  forcing  the  DPRK  government  to  appeal 
for  international  aid  as  the  country  was  stricken  by  a 
nation-wide  famine. 

While  the  attraction  of  "completing  the  revolution" 
has  now  vanished  in  the  South,  Pyongyang  in  recent 
years  has  become  preoccupied  with  internal  security 
as  the  leadership  has  had  to  implement  "emergency 
management"  to  address  economic  malaise,  leadership 
succession,  and  potential  challenges  to  the  Kim  family 
dynasty.  The  DPRK  commitment  to  national  unification 
and  completing  the  revolution  in  the  South  remains  on 
the  books,  but  the  tactics  formulated  in  the  1960s  and 
1970s  for  achieving  this  objective  are  no  longer  practical. 
For  example,  according  to  the  KWP  Bylaws,  the  party 
is  committed  to  "achieving  a  complete  socialist  victory 
in  the  northern  half  of  the  republic  and  to  completing 
a  people's  revolution  to  liberate  all  Korean  people 
throughout  the  nation."14  The  constitution  declares 
that  the  DPRK  shall  strive  to  "unify  the  country  on  the 
principle  of  independence,  peaceful  reunification,  and 
great  national  unity."15 

True  believers  in  Pyongyang  probably  think 
the  recent  negative  trends  will  be  reversed  and 
that  DPRK  will  regain  opportunities  to  achieve  its 
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national  objectives  in  the  future.  Until  then,  the  DPRK 
leadership  almost  certainly  prefers  to  focus  on  internal 
problems.  And  although  the  KPA  would  not  embrace 
the  launching  of  a  war  against  the  South  when  it  would 
almost  certainly  lose,  the  possibility  cannot  be  ruled 
out.  Some  scholars  argue  that  military  leaders  have  a 
selection  bias  or  preference  for  military  options  when 
confronted  with  international  security  problems.16  In 
that  case,  North  Korea  might  have  a  greater  propensity 
to  unleash  its  military  since  the  KPA  has  increased  its 
influence  in  domestic  affairs  since  the  demise  of  Kim  II- 
song.  In  September  1998,  the  DPRK  Constitution  was 
revised  to  usher  in  the  Kim  Jong  II  (Kim  Chong-il)  era, 
and  it  reflected  the  greater  role  of  the  military  in  state 
affairs  by  elevating  the  role  of  the  National  Defense 
Commission  (NDC)17  which  has  been  chaired  by  Kim 
Chong-il  since  1993.  Kim  has  been  using  his  positions  as 
NDC  chairman  and  KWP  General-Secretary18  to  exert 
his  control  over  North  Korea's  militarized  society  and 
to  address  challenges  to  social  and  political  stability. 
Many  analysts  were  puzzled  that  Kim  Chong-il  did 
not  assume  the  presidency  following  his  father's  death, 
but  Kim  Chong-il  skillfully  appointed  his  loyalists  into 
important  positions  prior  to  assuming  power  officially 
in  September  1998.  While  many  analysts  view  the  Kim 
dynasty  as  rigid,  incapable  of  change,  and  therefore 
doomed,19  Kim  Chong-il  and  his  close  associates  have 
implemented  two  new  state  ideologies  to  coincide  with 
the  institutional  changes  of  1998  in  an  effort  to  resolve 
the  difficulties  facing  the  regime. 

The  term  sdn'gun  chongch'i  or  "military 

first  politics"),  an  ideology  attributed  to  Kim  Chong- 
il,  first  appeared  in  North  Korean  media  in  December 
1997,  but  the  DPRK  now  cites  1995  or  even  earlier  as 
the  beginning  of  "military  first  politics."  The  North 
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Korean  media  now  commonly  identify  this  ideology 
as  "songun"  or  "songun  politics"  in  its  English 
publications.20  Sdn'gun  chongch'i  is  invoked  to  reassure 
North  Koreans  that  Kim  Chong-il  is  dedicated  to 
providing  national  security  against  external  threats, 
and  to  reassure  the  military— a  major  component 
of  Kim's  coalition— that  Kim  and  the  KWP  will  take 
care  of  the  military  and  give  it  a  first  cut  at  scarce 
economic  resources.  Sdn'gun  chongch'i  also  enables 
Kim  to  reassure  hard-line  skeptics  that  security  will 
not  be  compromised  as  the  country  adopts  economic 
reforms. 

Kim  Chong-il  has  relied  more  upon  the  military  to 
maintain  power  and  govern  the  DPRK  as  the  state's 
capacity  to  provide  public  goods  and  services  has 
declined.  Kim  uses  an  elaborate  system  of  formal 
and  informal  networks  in  the  military  and  the  party 
to  access  information  and  check  potential  rivals.  The 
opaque  nature  of  the  DPRK  makes  it  impossible  to  know 
the  degree  of  autonomy  Kim  has  in  policy  decisions, 
and  how  much  he  is  constrained  by  the  KPA  and  its 
internal  factions.21  Nevertheless,  the  KPA  is  the  most 
"organized"  and  influential  institution  in  the  DPRK, 
and  the  military  will  maintain  a  strong  influence  as  the 
country  addresses  the  important  issues  of  leadership 
succession  and  economic  reform. 

The  second  ideology  that  has  emerged  under  Kim 
Chong-il,  kangsongdaeguk  or  establishing  a  "strong  and 
prosperous  country, "more  broadly  captures  theDPRK's 
current  national  strategy.  The  term  kangsongdaeguk 
IS  HU)  first  appeared  in  North  Korean  media  in  August 
1998  in  reference  to  Kim  Chong-il  having  provided  "on- 
the-spot  guidance"  in  Chagang  Province  in  February 
1998,22  in  an  effort  to  build  a  "strong  and  prosperous" 
country,  North  Korea  focuses  on  four  areas:  ideology, 
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politics,  the  military,  and  the  economy.23  The  North 
Korean  leadership  apparently  believes  the  country  is 
strong  in  terms  of  ideology  and  politics  because  the 
society  has  been  indoctrinated  for  decades  with  the 
chuck' e  ideology  of  Kim  Il-song.24  Although  the  military 
balance  has  worsened  for  the  DPRK  over  the  last  2 
decades,  Pyongyang  appears  to  be  confident  that  its 
military  is  strong  given  the  implementation  of  son' gun 
chongch'i  and  the  demonstration  of  the  country's 
"nuclear  deterrent"  on  October  9,  2006.  25  Long-range 
ballistic  missiles,  which  could  deliver  conventional  or 
weapons  of  mass  destruction  (WMD)  warheads,  are 
seen  as  a  strong  deterrent  against  outside  intervention 
in  any  internal  or  inter-Korean  crisis. 

In  the  economic  realm,  the  North  Korean  leadership 
acknowledges  the  country's  poor  performance,  but 
DPRK  media  portray  Kim  Chong-il  as  a  tech-savvy 
modernizer  dedicated  to  leading  the  country  out  of 
backwardness .  The  country  introduced  a  package  of  eco¬ 
nomic  reforms  on  July  1,  2002,  that  were  targeted  more 
at  the  microeconomic  level  than  previous  economic 
policy  adjustments.  While  the  debate  continues  over 
the  success  or  failure  of  these  reforms,  the  regime  has 
stressed  that  foreign  capital  and  technology,  as  well 
as  access  to  foreign  markets,  are  necessary  to  achieve 
economic  recovery  and  sustained  growth.  Although 
the  economy  appears  to  have  stabilized  recently  after 
a  decade  or  more  of  negative  growth,  the  nation's  poor 
economic  performance  and  dilapidated  industrial 
infrastructure  could  have  long-term  implications  for 
the  military  and  the  missile  program,  particularly  the 
development  of  long-range  missiles. 

In  sum,  the  DPRK  established  security  alliances  with 
both  China  and  the  Soviet  Union  during  the  Cold  War, 
but  fears  of  abandonment  led  Pyongyang  to  seek  self- 
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reliance  in  the  munitions  industry  and  the  capability 
to  produce  advanced  weapons  systems.  North  Korean 
leaders  blame  U.S.  intervention  for  the  failure  to  unify 
Korea  in  1950,  and  Pyongyang  has  since  sought  the 
capability  to  deter  U.S.  intervention  under  any  scenario 
on  the  Korean  peninsula.  In  the  1960s  and  1970s,  North 
Korea  actively  provoked  the  South  in  an  effort  to  create 
social  and  political  instability  that  could  have  provided 
an  opportunity  to  achieve  a  swift  military  victory  and 
unification  before  the  United  States  or  other  outside 
powers  could  intervene. 

The  DPRK  now  has  abandoned  most  of  its 
activities  surrounding  a  strategy  of  violent  subversion 
to  achieve  unification  on  DPRK  terms;  however,  the 
use  of  force  by  Pyongyang  cannot  be  ruled  out,  and 
the  U.S.-ROK  alliance  must  be  prepared  to  deter  any 
DPRK  provocations.  As  inter-Korean  competition 
has  turned  against  the  DPRK,  Pyongyang  subtly  has 
adopted  a  more  pragmatic  approach  of  survival  and 
accommodation  with  the  ROK  and  its  neighbors. 
Unification  on  DPRK  terms  would  be  welcomed 
and  remains  Pyongyang's  ultimate  goal,  but  regime 
survival  has  surged  to  the  top  of  the  agenda  given  the 
country's  severe  internal  problems. 

Recently,  Pyongyang  has  turned  to  a  more 
sophisticated  policy  of  persuasion  or  a  "soft  power" 
approach  to  "change  the  hearts  and  minds"  of  South 
Koreans.26  The  scholarly  community  holds  a  wide 
range  of  views  on  the  DPRK's  strategic  objectives,  and 
this  has  resulted  in  conflicting  policy  prescriptions  for 
dealing  with  Pyongyang.27  However,  this  wide  range  of 
views  on  North  Korean  motivations  could  be  irrelevant 
because  missiles  can  deter  enemies,  earn  foreign 
exchange  through  exports,  and  serve  as  a  powerful 
domestic  symbol  of  scientific  advancement  whether 
the  DPRK  is  a  revisionist  or  a  status  quo  state. 
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North  Koreans  apparently  believe  that  suspicions 
surrounding  their  chemical  and  biological  weapons 
programs,  programs  which  Pyongyang  claims  do  not 
exist,  place  them  within  the  U.S.  nuclear  gun  sight, 
and  therefore  the  DPRK  is  justified  in  maintaining  its 
"nuclear  deterrent."  For  example,  a  spokesman  for  the 
DPRK  Foreign  Ministry  on  March  13,  2002,  cited  U.S. 
press  sources  to  infer  that  the  United  States  might  use 
nuclear  weapons  against  underground  biological  and 
chemical  weapons  facilities,  and  that  the  DPRK  could 
be  a  potential  nuclear  target.28  DPRK  radio  reported 
on  March  2,  2003,  that  "President  Bush  had  approved 
the  use  of  nuclear  weapons  as  a  countermeasure  for 
somebody's  use  of  biological  and  chemical  weapons. 
It  is  needless  to  say  this  is  targeted  at  us."29  And  on 
October  21,  2004,  the  Korean  Central  News  Agency 
reported: 


Bush  has  already  declassified  a  secret  document  worked 
out  in  September  2002  that  approved  the  use  of  nukes 
under  the  pretext  of  countering  the  attack  of  biological 
and  chemical  weapons  from  someone.  In  January  2002 
he  announced  "a  report  on  nuclear  weapons  posture"  in 
which  it  clarified  that  the  U.S.  would  use  nuclear  weap¬ 
ons  in  Korea.30 


On  October  3,  2006  the  DPRK  Foreign  Ministry 
announced  that  the  country  "had  manufactured  up- 
to-date  nuclear  weapons,"  and  that  "the  U.S.  extreme 
threat  of  a  nuclear  "war  and  sanctions  and  pressure 
compel  the  DPRK  to  conduct  a  nuclear  test."  The 
ministry  statement  also  asserted  that  North  Korea  has 
been  "exposed  to  U.S.  nuclear  threats  and  blackmail 
over  more  than  half  a  century."31  North  Korea 
subsequently  exploded  a  nuclear  device  on  October  9, 
2006.32 
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HISTORICAL  BACKGROUND  OF  DPRK  MISSILE 
DEVELOPMENT 


Shortly  after  Kim  Il-song's  October  5,  1966, 
instructions  to  develop  the  military  and  economy 
jointly,  the  Second  Machine  Industry  Ministry,  under 
the  KWP  secretary  in  charge  of  military  industries,  was 
established  to  manage  the  procurement  and  production 
of  weapons.33  Some  sources  assert  that  North  Korea 
had  begun  the  production  of  multiple  rocket  launchers 
in  the  early  1960s,34  but  by  1965  Kim  Il-song  had 
probably  made  the  political  decision  to  establish  an 
indigenous  missile  production  capability  after  the 
Soviets  rebuffed  his  request  for  ballistic  missiles. 
Nevertheless,  during  the  1960s  the  Soviet  Union  began 
to  provide  free  rockets  over  ground  (FROGs),  surface- 
to-air  missiles  (SAMs),  and  coastal  defense  antiship 
missiles,  which  exposed  North  Korean  engineers  to 
basic  technologies  for  rocket  propulsion,  guidance, 
and  related  missile  systems.  And  in  1965,  North  Korea 
founded  the  Hamhung  Military  Academy,  which 
began  to  train  North  Korean  personnel  in  rocket  and 
missile  development.35  According  to  recent  accounts 
from  a  North  Korean  defector,  the  Hamhung  Branch  of 
the  Second  Natural  Science  Academy  (H2  §  Mk'h'r-’l'il:) 
conducts  missile  research  and  development,  but  this 
has  not  been  confirmed.36 

By  1970,  North  Korea  had  had  received  surface-to- 
ship  missiles  and  surface-to-air  missiles  from  China, 
but  Pyongyang  was  also  seeking  assistance  to  establish 
its  own  missile  development  program.37  In  September 
1971,  North  Korea  signed  an  agreement  with  China  to 
acquire,  develop,  and  produce  ballistic  missiles,  but 
significant  bilateral  cooperation  did  not  begin  until 
about  1977  when  North  Korean  engineers  participated 
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in  a  joint  development  program  for  the  DF-61,  which 
was  supposed  to  be  a  liquid-fueled  ballistic  missile 
with  a  range  of  about  600km  and  a  1,000kg  warhead. 
The  program  was  cancelled  in  1978  because  of  Chinese 
domestic  political  reasons.38 

Around  this  same  time,  Pyongyang  was  also 
seeking  Soviet  missiles  and  technology.  The  DPRK  did 
receive  Soviet-made  Scud-B  ballistic  missiles,  but  the 
timing  of  the  acquisition  is  unclear.  One  North  Korean 
defector  has  asserted  that  the  Soviet  Union  provided 
about  20  Scud-Bs  in  1972,  but  this  claim  has  not  been 
substantiated  and  is  probably  not  credible.39  Two 
sources  in  the  1980s  claimed  that  North  Korea  received 
Scuds  from  the  Soviet  Union,  but  these  reports  have 
not  been  substantiated.  According  to  the  Stockholm 
International  Peace  Research  Institute  (SIPRI),  the 
Soviet  Union  delivered  about  240  Scud-B  missiles  to 
North  Korea  between  1985  and  1988,  and  about  100  of 
these  were  re-exported  to  Iran.40  Finally,  in  September 
1985,  Jane's  Defence  Weekly  quoted  an  anonymous 
source  in  Seoul  as  having  said  that  the  DPRK  had  been 
receiving  Scuds  from  the  USSR.41 

The  consensus  in  the  open  source  literature  is  that 
the  Soviet  Union  refused  to  provide  Scuds  to  North 
Korea;  and,  therefore,  Pyongyang  was  only  able  to 
receive  a  small  number  of  Soviet-made  Scud-Bs  and 
related  equipment  from  Egypt  in  gratitude  for  the 
DPRK  having  dispatched  air  force  pilots  to  assist  Cairo 
during  the  1973  Arab-Israeli  War.  However,  there  is 
still  confusion  about  the  timing  of  the  Egyptian  Scud 
deliveries.  Some  sources  claim  the  deliveries  occurred 
in  1976,  while  others  report  the  transfer  taking  place 
sometime  between  1979  and  1981.42 

The  open  source  literature  generally  asserts  that 
North  Korea  was  able  to  obtain  a  few  Soviet-made 
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Scud-B s  from  Egypt  and,  through  a  reverse-engineering 
program,  successfully  developed  and  produced  its  own 
version  dubbed  the  Hwasdng-5  (9<M-5).  Some  sources 
contend  that  North  Korean  engineers  accomplished 
this  with  little  or  no  foreign  support,  which  would  be 
a  remarkable  achievement.43  It  is  much  more  likely 
that  Pyongyang  received  substantial  foreign  technical 
assistance  to  produce  the  Hwasdng-5,  but  there  are  few 
details  in  the  open  source  literature.44 

By  1984,  the  DPRK  had  produced  and  flight-tested 
its  Hwasdng-5,  which  reportedly  has  a  range  of  320km 
compared  to  the  Scud-B' s  300km;  the  extra  20km  is 
attributed  to  improvements  in  the  missile's  propulsion 
system  and  not  a  reduction  in  the  mass  of  the  warhead. 
Just  as  North  Korea  was  beginning  to  manufacture  the 
Hwasdng-5,  Tehran  approached  Pyongyang  in  1985  to 
purchase  the  missile  for  use  in  the  "war  of  the  cities" 
with  Iraq.45  North  Korea  had  conducted  only  six  known 
flight  tests  of  the  Hwasdng-5  in  April  and  September 
1984  with  three  successes  and  three  failures,  but  Iran's 
procurement  and  use  of  the  Hwasdng-5  provided 
considerable  data  on  the  system's  performance  in  war 
conditions.46  According  to  one  source,  eight  Hwasdng-5 
missiles  exploded  when  Iranian  forces  attempted 
to  launch  them  against  Iran.47  Iran  is  also  said  to 
have  provided  financial  resources  to  support  North 
Korea's  Scud  program  after  the  two  countries  signed  a 
cooperative  agreement  in  1985.48 

North  Korea  began  to  construct  missile  bases  for 
the  Hwasdng-5  around  1985-86,  just  before  the  missile 
went  into  serial  production  around  1987.  North  Korea's 
ballistic  missile  development  then  accelerated  at  a  fast 
pace;  as  soon  as  mass  production  of  the  Hwasdng-5 
began,  North  Korea  began  developing  the  Hwasong-6 
(dcM-6  or  Scud-C),  the  “Nodong,"49  the  Paektusan-1 
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(SsSlIi-1;  commonly  known  as  the  Taepodong-1), 
the  Paektusan-2  ( f  1 5ff  1 1 1  -2;  commonly  known  as  the 
Taepodong-2),  and  the  " Musudan"50  all  within  a  short 
period  of  about  5  years  (1987-92).  This  rapid  sequence 
of  development  is  remarkable  and  historically 
unprecedented  for  a  small  developing  country.  The 
open  source  literature  generally  attributes  this  rapid 
development  to  reverse  engineering  and  "scaling  up 
Scud  technology."51  However,  missile  systems  cannot 
simply  be  "scaled  up"  in  a  linear  fashion  and  fly. 

Missile  engineers  face  limitations  when  altering 
design  features  to  affect  a  missile's  flight  performance. 
F or  example,  they  can  reduce  the  weight  of  the  warhead, 
or  extend  the  length  of  the  airframe  to  increase  the 
volume  of  fuel  and  oxidizer  in  order  to  extend  the 
range.  However,  these  changes  affect  the  missile's 
mass,  center  of  gravity,  and  flight  dynamics,  and  the 
airframe's  capacity  to  handle  these  changes  is  limited. 
When  developing  the  Hwasdng-6,  North  Korean  missile 
engineers  could  have  benefited  from  wreckage  of  Iraqi 
al-Hussein  missiles  provided  by  Iran.52  The  al-Hussein 
was  a  modified  Scud-B  with  a  range  of  about  600km. 
Iraqi  engineers  were  able  to  double  the  range  of  the 
Scud-B  by  extending  the  oxidizer  thank  by  0.85  meters 
and  the  fuel  tank  by  0.45  meters,  and  by  reducing 
the  mass  of  the  warhead  from  1,000kg  to  500kg.53 
The  Hwasdng-6  has  a  range  of  500km  with  a  warhead 
of  770kg,  and  is  reportedly  more  accurate  than  the 
al-Hussein.54 

North  Korea  has  also  reportedly  developed  and 
exported  other  Scud  variants  with  extended  ranges. 
When  the  Nodong  was  being  developed,  some  analysts 
erroneously  called  it  the  “Scud- D,"  probably  because  it 
was  being  developed  almost  simultaneously  with  the 
Hwasong-6.55  Israeli  intelligence  has  labeled  a  North 
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Korean  Scud  variant  with  an  extended  range  of  700- 
800km  the  "Scud- D,"  and  the  missile  has  reportedly 
been  exported  to  Syria  and  Libya.  The  Scud- D  warhead 
separates  from  the  missile  airframe,  which  improves 
accuracy.56  There  are  unconfirmed  reports  that  North 
Korea  has  developed  a  new  Scud  variant  with  a  range 
of  up  to  1,000km.57  However,  these  reports  could  be 
references  to  the  Nodong,  which  has  been  called  the 
"Scud- D"  in  the  past. 

North  Korea  reportedly  began  developing  the 
Nodong  in  1988  or  1989.58  Most  of  the  open  source 
literature  asserts  that  the  Nodong  was  designed  and 
developed  by  North  Korean  engineers  with  little 
foreign  assistance,  which  seems  implausible  given 
the  rapid  development  timeline  and  the  absence  of 
significant  flight  testing,  in  addition  to  the  subsequent 
deployment  and  export  of  the  system.  The  first  Nodong 
prototypes  were  produced  in  1989  or  1990,  and  U.S. 
intelligence  satellites  photographed  a  Nodong  on  a 
mobile  launcher  at  the  Musudan-ri  test  site  on  North 
Korea's  northeastern  coast  in  May  1990.  However, 
burn  marks  at  the  launch  site  later  were  detected  in 
subsequent  imagery,  and  analysts  believe  the  missile 
exploded  on  the  pad.59 

Despite  having  failed  to  conduct  a  single  successful 
flight  test  of  the  Nodong,  North  Korea  reportedly  began 
"small-scale"  production  in  1991,  and  in  August  1992, 
DPRK  Foreign  Minister  Kim  Yong-nam  traveled  to 
Pakistan,  where  he  is  said  to  have  discussed  the  Nodong 
with  officials  in  Islamabad.60  And  in  Early  December 
1992,  a  North  Korean  delegation  traveled  to  Tehran 
to  sign  a  bilateral  military  cooperation  agreement  that 
reportedly  included  $500  million  of  Iranian  financial 
support  for  the  "joint  development  of  nuclear  weapons 
and  ballistic  [Nodong]  missiles."61  Iranian  officials  also 
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observed  the  successful  flight  test  of  a  Nodong  from 
Musudan-ri  during  a  missile  exercise  May  29-30, 1993; 
however,  the  missile  flew  only  about  500km,  much  less 
than  its  estimated  range  of  l,000-l,300km.62  The  single 
test  apparently  was  sufficient  to  convince  Pakistani 
Prime  Minster  Benazir  Bhutto  to  visit  Pyongyang  in 
late  December  1993  and  discuss  a  deal  to  purchase 
Nodongs  and  produce  them  in  Pakistan.63 

Although  Iran  and  Pakistan  had  strong  incentives 
to  acquire  ballistic  missiles,  it  is  extraordinary  for 
countries  to  expend  scarce  financial  resources  for 
unproven  weapons  systems.  However,  extensive 
foreign  assistance,  including  the  possibility  of  licensed 
production,  could  have  convinced  foreign  buyers  that 
North  Korean  missiles  are  technically  sound.  After 
the  collapse  of  the  Soviet  Union,  several  press  reports 
indicated  that  Russian  scientists  and  engineers  either 
had  been  in  North  Korea,  or  were  trying  to  travel  there 
to  provide  assistance  for  the  development  of  missiles 
or  a  space  launch  vehicle. 

In  February  1992,  physicist  Anatoliy  Rubtsov 
began  to  recruit  Russians  to  work  in  North  Korea,  and 
in  late  August  1992,  10  scientists  from  the  Makeyev 
Design  Bureau  in  Miass  visited  North  Korea  to  discuss 
"modernizing  North  Korean  missiles."64  The  Makeyev 
Design  Bureau  worked  on  the  development  of  the 
Scud  before  being  tasked  with  the  development  of 
submarine-launched  ballistic  missiles  (SLBMs).  In  the 
fall  of  1992,  dozens  of  Russian  scientists  were  detained 
in  Russia  as  they  attempted  to  travel  to  North  Korea,65 
but  press  reports  indicate  that  several  of  them,  including 
specialists  in  missile  warhead  design,  eventually  were 
able  to  reach  the  DPRK,  and  that  others  were  able 
to  provide  data  and  information  though  e-mail.66 
According  to  a  Japanese  press  report  in  October  1993,  a 
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total  of  160  Russian  scientists  had  been  assisting  North 
Korea  develop  missiles  since  the  mid-1980s,  and  these 
Russians  actively  participated  in  the  production  of  the 
Nodong.67 

Despite  the  difficulties  of  missile  development 
and  the  fact  that  other  countries  had  tried  and  failed 
to  develop  medium-  and  intermediate-range  missiles, 
North  Korea  began  to  produce  Nodong  prototypes 
around  the  same  time  it  was  beginning  mass 
production  of  the  Hzvasdng-6  ( Scud-C ).  The  first  Nodong 
deployments  were  in  February  1995,  even  though  the 
system  only  had  two  flight  tests— one  catastrophic 
failure  and  one  successful  flight  at  a  reduced  range.68  By 
early  1997,  at  least  10  Nodongs  had  been  deployed,  and 
Pyongyang  was  exporting  the  system' s  components  and 
technology  to  Iran  and  was  preparing  to  ship  Nodongs 
to  Pakistan.69  Iran's  flight  tests  of  the  Shehab-3,  which  is 
based  on  the  Nodong,  and  Pakistan's  Ghuari  flight  tests 
have  reportedly  been  sources  of  data  on  Nodong  flight 
performance  for  North  Korean  engineers.70 

Some  press  reports  claim  that  N orth  Korea  and  Libya 
signed  a  contract  in  October  1999  for  the  delivery  of  50 
Nodong  systems,  with  the  first  batch  shipped  in  July 
2000. 71  However,  the  rumors  about  the  Nodong  exports 
to  Libya  proved  to  be  false  after  Tripoli  abandoned 
its  WMD  and  missile  programs  in  December  2003 
and  invited  inspectors  into  the  country  to  verify  the 
dismantlement  of  the  programs.72  U.S.  inspectors  did 
learn  in  2003  that  Iraq  had  placed  an  order  and  paid 
for  Nodong  missiles,  but  North  Korea  never  delivered 
them  and  then  declined  to  refund  Baghdad's  $10 
million  down  payment.73 

U.S.  intelligence  assessments  claim  that  North  Korea 
is  "nearly  self-sufficient  in  developing  and  producing 
ballistic  missiles,  yet  continues  to  procure  needed 
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raw  materials  and  components  from  various  foreign 
sources."74  The  unclassified  assessments  do  not  specify 
the  materials  or  technologies  the  DPRK  cannot  produce 
indigenously,  but  "self-sufficient  development  and 
production"  would  increase  the  nature  of  the  threat 
since  export  controls,  and  efforts  to  deny  technology 
transfer  would  be  futile. 

North  Korea's  economic  development  strategy 
has  targeted  heavy  industry,  and  the  country  has  an 
extensive  machine  tool  sector.  The  DPRK  has  also 
acquired  machine  tools  from  abroad  that  could  be  used 
in  missile  production,  so  Pyongyang  is  probably  self- 
sufficient  in  the  fabrication  of  airframes,  tanks,  tubing, 
and  other  basic  components.  An  Open  Source  Center 
analytical  report  concludes  that  North  Korea  is  capable 
of  producing  oxidizer,  rocket  petroleum  (RP-1),  cables, 
integrated  circuits,  and  special  steels  for  missiles.75 
However,  North  Korea  almost  certainly  depends  upon 
outside  sources  for  advanced  electronics  components 
and  other  sophisticated  hardware  for  guidance  systems. 
According  to  a  North  Korea  defector  (alias  "Lee  Bok 
Koo"  or  "Yi  Bok-ku")  who  claims  to  have  worked  from 
1988  to  1997  at  a  factory  producing  missile  guidance 
and  control  systems,  about  90  percent  of  the  factory's 
components  are  imported  from  Japan.76  And  according 
to  the  Yonhap  News  Agency,  in  1999  North  Korea  was 
trying  to  procure  gyros,  accelerometers,  and  other 
components  for  the  Nodong' s  inertial  guidance  system, 
which  is  estimated  to  give  the  missile  a  circular  error 
probable  (CEP)  of  2-4km.77 

"Lee  Bok  Koo,"  who  defected  in  July  1997,  claimed  in 
a  July  2006  interview  that  North  Korea  had  spent  about 
$900  million  to  procure  equipment  and  machines  from 
Japan  as  part  of  an  import-substitution  plan  to  establish 
a  completely  indigenous  production  capability.78 
However,  this  was  later  viewed  to  have  been  a  mistake 
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since  some  components  could  be  purchased  abroad 
for  less  cost.  Lee  says  that  North  Korea  can  produce 
everything  for  Scuds  except  advanced  semiconductors, 
but  he  asserts  that  given  the  DPRK's  level  of  technology, 
it  would  be  difficult  to  produce  Nodong  missiles  on 
its  own.79  Nevertheless,  state  policy  emphasizes  the 
importance  of  science  and  technology,  and  the  DPRK 
has  long  sought  technology  from  abroad,  including 
technologies  with  military  applications.80 

Some  analysts  believe  that  foreign  assistance  has 
been  so  extensive  that  North  Korea's  ballistic  missile 
program  more  closely  resembles  procurement  or 
licensed  production  rather  than  "near  self-sufficiency 
in  development  and  production."  For  example,  Robert 
Schmucker,  an  aerospace  engineer  and  former  United 
Nations  Special  Commission  (UNSCOM)  inspector 
in  Iraq,  has  presented  strong  evidence  to  support  this 
view.  Schmucker  compared  the  experiences  of  North 
Korea,  the  former  Soviet  Union,  China,  and  Iraq,  and 
he  noted  that  the  DPRK  program  is  conspicuous  with 
its  very  short  development  timelines  and  relatively  few 
flight  tests.  Typically,  programs  have  required  7-10 
years  to  develop  a  new  missile  system,  as  well  as  10-20 
flight  tests,  and  3-7  flight  tests  to  construct  a  firing  table 
before  deployment  and  use  in  combat.81  And  in  the  case 
of  reverse  engineering,  which  is  the  broad  consensus 
regarding  the  Hwasdng-5,  Schmucker  argues  that 
engineers  typically  have  needed  20-50  missile  samples, 
extensive  foreign  support,  and  several  flight  tests; 
however,  the  consensus  in  the  open  source  literature  is 
that  North  Korea  successfully  reverse  engineered  the 
Scud-B  in  a  couple  of  years  with  only  a  few  samples 
and  no  foreign  assistance.  This  remarkable  engineering 
feat  has  led  some  analysts  to  believe  that  the  Hwasong- 
5/  6  is  more  typical  of  licensed  production,  and  that  the 
Nodong  was  designed  and  developed  by  Russians.82 
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Recently,  more  information  has  surfaced  to  support 
arguments  about  extensive  foreign  assistance  behind 
the  North  Korean  missile  program.  In  the  early  1990s, 
just  as  North  Korean  engineers  supposedly  were 
completing  development  of  the  Nodong,  four  new 
missile  ballistic  systems  were  also  being  designed 
and  developed:  the  Paektusan-1  ( Taepodong-1 ),  the 
Paektusan-2  ( Taepodong-2 ),  the  Musudan,  and  the  KN-02. 
While  the  Paektusan-1  is  a  two-  or  three-stage  missile 
with  a  Nodong  first  stage  and  Sa/rf- variant  as  the 
second  stage,  the  Paektusan-2  and  Musudan  represent 
complete  new  systems  that  would  require  extensive 
design,  development,  and  testing.  The  Musudan  is  the 
name  given  to  a  North  Korean  road-mobile  version  of 
the  Soviet  (SS-N-6)  SLBM,  and  the  KN-02  is  a  North 
Korean  version  of  the  short-range  (120km)  SS-21  Scarab 
(9K79  Tochka). 

North  Korea  began  developing  the  Paektusan-1 
and  Paektusan-2  ( Taepodong-1/2 )  in  the  late  1980s  or 
early  1990s,83  but  since  U.S.  intelligence  did  not  know 
the  North  Korean  name  for  the  missiles,  analysts 
coined  the  term  "Taepodong,"  which  is  the  name  of  an 
administrative  district  in  Musudan-ri,  Hwadae-kun, 
North  Hamgyong  Province.  Analysts  previously  had 
done  the  same  for  the  Nodong  missile,  but  since  that 
name  was  already  in  use,  they  used  the  geographic 
name  of  the  adjacent  dong  in  Musudan-ri.  The  North 
Korean  names  of  the  missiles  later  were  revealed  as  the 
Paektusan-1  and  the  Paektusan-2: 84 

U.S.  satellites  detected  mockups  of  the  Paektusan-1 
and  Paektusan-2  at  a  research  and  development  facility 
near  Pyongyang  in  February  1994.  Both  systems 
appeared  to  be  two-stage  missiles.  The  Paektusan-1' s 
first  stage  appeared  to  be  a  Nodong,  and  the  second  stage 
was  believed  to  be  a  Scud-B/C  ( Hwasdng-5/6 )  variant. 
The  Paektusan-2  had  a  first  stage  that  resembled  the 
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Chinese  Dongfeng-3  (CSS-2)  and  a  second  stage  with 
a  Nodong  variant.  At  that  time,  most  U.S.  intelligence 
analysts  believed  North  Korea  was  developing  the 
missiles  indigenously,  but  some  believed  DPRK 
engineers  were  receiving  assistance  from  China.85  For 
example,  in  December  1991,  a  South  Korean  daily  cited 
a  "South  Korean  military  source"  as  saying  that  North 
Korean  had  sent  "90  military  officials  to  Yinchuan, 
China,  to  learn  about  'nuclear  testing  technology'  and 
'missile  flight- testing  technology'."  The  source  also 
claimed  that  in  December  1991,  there  were  230  military 
personnel  at  a  Chinese  naval  base  in  Dalian  to  "acquire 
technology  for  ballistic  missiles,  ship-to-ship  missiles, 
and  surface-to-air  missiles."86  And  according  to  The 
Washington  Times,  U.S.  intelligence  discovered  200 
North  Korean  missile  specialists  traveling  to  China  for 
training  in  1995. 87  If  North  Korea  did  receive  assistance 
from  China  during  this  period,  it  is  uncertain  whether 
the  assistance  was  integrated  into  the  development 
and  flight  test  of  the  Paektusan-1. 

In  the  mid  1990s,  initial  U.S.  intelligence  estimates 
of  the  Paektusan-1  and  -2  varied  considerably.  In  March 
1994,  a  Pentagon  spokeswoman  called  the  program  "a 
weapon  of  the  future,"  and  said  it  was  "too  early  to 
speculate  on  when  or  if  it  could  become  operational."88 
However,  in  June  1994,  Jane's  Defence  Weekly  reported 
that,  according  to  some  U.S.  intelligence  community 
estimates,  the  Paektusan-1  could  become  operational 
as  early  as  1996  and  the  Paektusan-2  in  2000. 89 
Contradicting  those  projections,  in  December  1996 
former  CIA  Director  Robert  Gates  testified  before 
the  U.S.  Senate  Select  Committee  on  Intelligence  that 
North  Korea  was  having  problems  developing  the 
Taepodong  ( Paektusan )  missile  series,  and  that  these 
problems  would  delay  deployment  of  the  missiles.90 
John  McLaughlin,  vice  chairman  of  the  National 
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Intelligence  Council,  at  that  time  said,  "North  Korea 
still  had  to  develop  a  new  propulsion  system,  develop 
or  acquire  improved  guidance  and  control  systems, 
and  conduct  a  flight  test  program."  McLaughlin  also 
asserted,  "The  intelligence  community  is  confident 
that  the  first  flight  test  would  provide  at  least  5  years 
warning  before  deployment."91 

On  August  7,  1998,  scientific  personnel  began  to 
arrive  at  the  Musudan-ri  test  site  to  prepare  for  a  satellite 
launch.92  By  mid- August,  U.S.  intelligence  had  detected 
activity  consistent  with  preparation  and  support  of 
a  missile  flight  test,  and  on  August  31,  North  Korea 
launched  the  Paektusan-1  in  an  attempt  to  place  a  small 
satellite  into  earth  orbit.  U.S.  intelligence  observed  the 
preparations  for  the  launch,  so  the  timing  was  not  a 
surprise;  however,  most  analysts  did  not  expect  the 
missile  to  be  configured  as  a  space  launch  vehicle  with  a 
third  stage.93  The  Paektusan-1  demonstrated  successful 
stage  separation,  but  the  third  stage  failed  to  place  the 
Kwangmydngsong-1  (I'lUOM-I)  into  orbit.  Despite  the 
failure,  DPRK  media  claimed  the  satellite  entered  earth 
orbit  after  4  minutes  and  53  seconds  of  flight.94 

The  launch  seemed  to  validate  the  July  1998  report 
by  the  Commission  to  Assess  the  Ballistic  Missile 
Threat  to  the  United  States,  or  the  so-called  "Rumsfeld 
Commission"  headed  by  Donald  Rumsfeld,  which 
warned  that  North  Korea  "was  hard  at  work  on  the 
Taepodong-2  ballistic  missile  and  could  deploy  the 
missile  within  5  years."95  The  Rumsfeld  Commission 
also  reported  that  "foreign  assistance  is  not  a  wild  card. 
It  is  a  fact."96  Many  analysts  recognized  foreign  assist¬ 
ance  as  a  primary  reason  North  Korea  was  able  to  launch 
the  Paektusan-1  in  August  1998,  and  Russia,  Ukraine, 
and  Iran  have  been  cited  as  the  main  actors  who  assisted 
Pyongyang.97  China  has  also  been  cited  as  a  source  of 
technical  assistance,  but  it  appears  to  have  been  more 
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general  in  nature  and  not  for  the  design  or  development 
of  any  particular  ballistic  missile.  However,  there  has 
been  wide  speculation  that  China  assisted  North  Korea 
in  producing  the  Kwangmydngsdng-1  satellite,  given 
its  striking  resemblance  to  China's  first  satellite,  the 
Dongfanghong-1  (>k7T N.-l),  which  was  launched  in 
1970. 

The  August  31,  1998,  Paektusan-1  launch  was 
significant  for  North  Korean  domestic  politics.98 
North  Korean  media  did  not  announce  the  test  until 
September  4,  one  day  before  the  Supreme  People's 
Assembly  amended  the  DPRK  Constitution  to  usher  in 
the  Kim  Chong-il  era.  The  DPRK  Socialist  Constitution 
declared  Kim  Il-song  "eternal  president  of  the  DPRK" 
and  elevated  the  status  of  the  National  Defense 
Commission,  which  is  chaired  by  Kim  Chong-il.  In  the 
days  before  and  after  the  attempted  satellite  launch, 
DPRK  media  often  made  references  to  the  doctrine  of 
kangsongdaeguk  since  satellite  launches  and  missiles 
represent  the  highest  levels  of  technology. 

The  names  " Paektusan"  and  " Kwangmyongsong"  are 
richly  symbolic  for  Korean  nationalism  and  the  Kim 
family  cult.  Paektusan  (Mount  Paektu)  is  the  highest 
mountain  in  Korea  (North  and  South)  and  is  located  on 
the  border  with  China.  According  to  Korean  nationalist 
mythology,  Tangun,  the  mythical  founder  of  Korea, 
was  born  on  the  mountain  in  2333  BC.99  And  according 
to  DPRK  hagiographic  propaganda,  the  mountain 
is  sacred  as  the  home  of  Kim  Il-song's  anti-Japanese 
guerrilla  base,  as  well  as  the  birthplace  of  Kim  Chong- 
il.  Even  though  Kim  Chong-il  was  born  in  the  former 
Soviet  Far  East  near  Khabarovsk,  DPRK  sources  claim 
Kim  was  born  on  Mount  Paektu,  and  on  that  day  a 
bright  lode  star  (kwangmyongsong)  appeared  in  the 
sky,  so  everyone  knew  a  new  general  had  been  born. 
However  outlandish  DPRK  accounts  might  seem  to 
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outsiders,  North  Koreans  are  aware  that  the  names 
symbolize  the  revolutionary  past  of  the  father  and  the 
hope  for  modernization  and  prosperity  under  the  son. 

While  DPRK  media  and  government  officials 
were  correct  that  sovereign  nations  have  the  right  to 
launch  satellites  and  conduct  ballistic  missile  tests, 
the  Paektusan-1  launch  alarmed  Japan  and  the  United 
States,  and  the  test  help  galvanize  support  for  the 
development  and  deployment  of  missile  defenses. 
The  test  threatened  to  ruin  the  Agreed  Framework  of 
1994  between  the  United  States  and  the  DPRK,  and 
Japan  temporarily  suspended  financial  support  for 
Korean  Peninsula  Energy  Development  Organization 
(KEDO),  which  had  been  formed  under  the  guidelines 
of  the  Agreed  Framework  to  end  Pyongyang's  nuclear 
weapons  program.100 

The  Paektusan-1  launch  spurred  Washington  and 
Pyongyang  to  begin  serious  negotiations  aimed  at 
ending  the  DPRK's  missile  ambitions.  North  Korea 
suspended  bilateral  missile  talks  with  the  United  States 
in  1997,  but  the  two  sides  resumed  talks  on  October  1, 
1998.101  North  Korea  agreed  to  a  unilateral  moratorium 
on  ballistic  missile  flight  testing  in  September  1999  for 
as  long  as  the  two  sides  were  engaged  in  negotiations 
to  improve  bilateral  relations.102  In  January  2000,  North 
Korea  threatened  to  lift  the  moratorium  because  of 
U.S.  missile  defense  tests  in  the  Pacific.103  However, 
in  May  2001,  Kim  Chong-il  told  a  visiting  European 
delegation  that  the  moratorium  would  remain  until 
at  least  2003. 104  When  he  met  visiting  Japanese  Prime 
Minister  Junichiro  Koizumi  in  September  2002  and 
signed  the  so-called  "Pyongyang  Declaration,"  Kim 
reaffirmed  that  North  Korea  would  not  launch  any 
ballistic  missiles  until  after  2003.105 

While  North  Korea  upheld  the  flight  test 
moratorium  until  July  5,  2006,  Pyongyang  continued 
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other  development  work  for  the  Paektusan-2,  the 
Musudan,  the  KN-02,  and  possibly  an  extended-range 
Scud.106  North  Korea  also  continued  to  build  new 
underground  missile  bases,  and  continued  to  engage 
in  international  missile  trade  and  technology  transfers. 
In  particular,  the  launch  tower  at  Musudan-ri  was 
modified  sometime  between  September  1998  and 
November  1999  so  that  it  could  launch  the  Paektusan- 
2. 107  North  Korean  engineers  worked  to  improve  the 
Paektusan-2  guidance  software,  and  they  continued  to 
conduct  static  engine  tests.108 

The  DPRK's  unilateral  flight  test  moratorium  is 
usually  attributed  to  political  factors,  including  a  thaw 
in  inter-Korean  relations,  an  improvement  in  bilateral 
relations  between  the  United  States  and  the  DPRK, 
and  a  move  by  Pyongyang  to  establish  or  reestablish 
diplomatic  ties  with  the  capitalist  world.  The  June  2000 
inter-Korean  summit  earned  South  Korean  President 
Kim  Dae-jung  the  Nobel  Peace  Prize  and  changed  the 
international  image  of  the  North  Korean  leader.  Kim 
Chong-il,  who  had  a  reputation  for  being  eccentric 
and  reclusive,  demonstrated  that  he  is  well-briefed, 
respectful,  and  a  gracious  host.  Kim  Dae-jung  returned 
from  Pyongyang  proclaiming  that  the  threat  of  war 
had  been  removed  from  the  Korean  peninsula. 

The  United  States  and  the  DPRK  built  upon  the 
inter-Korean  diplomatic  breakthrough  when  they 
exchanged  high-level  envoys  in  October  2000.  Marshal 
Cho  Myong-rok,  first  vice  chairman  of  the  National 
Defense  Commission,  first  traveled  to  Washington  to 
meet  with  President  Bill  Clinton  and  other  officials. 
After  Cho  visited  the  State  Department  in  a  business 
suit,  he  quickly  changed  into  his  military  uniform 
to  visit  Clinton  at  the  White  House.  Some  analysts 
viewed  this  as  being  "militant"  or  "disrespectful"  to  the 
President,  but  to  the  domestic  audience  in  the  DPRK, 
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this  image  signaled  that  the  KPA  recognized  and  was 
willing  to  deal  with  the  United  States.  During  Marshal 
Cho's  visit,  the  two  sides  signed  a  joint  communique 
and  a  joint  statement  on  international  terrorism.109 

The  United  States  reciprocated  by  sending  Secretary 
of  State  Madeleine  Albright  to  Pyongyang  to  meet 
with  Kim  Chong-il.  She  described  the  talks  as  "serious, 
constructive,  and  in-depth."110  When  Kim  Chong-il 
hosted  Albright  and  her  delegation  for  a  "mass  games" 
show  at  May  Day  Stadium,  the  card  section  displayed 
the  launch  of  the  Paektusan-1,  but  Kim  reportedly  turned 
to  Albright  immediately  and  said,  "That  was  our  first 
satellite  launch,  and  it  will  be  our  last."111  Washington 
and  Pyongyang  later  held  working-level  talks  to  end 
North  Korea's  missile  program,  and  President  Clinton 
was  prepared  to  travel  to  Pyongyang  to  sign  an 
agreement,  but  time  ran  out  at  the  end  of  his  term.112 

While  political  reasons  are  often  cited  for  the 
DPRK's  flight  test  moratorium,  North  Korean 
scientists  and  engineers  might  not  have  been  ready 
to  test  for  technical  reasons.  If  the  DPRK  did  not  test 
for  technical  reasons,  then  Pyongyang  could  have 
been  gaining  diplomatic  benefits  without  giving 
anything  up  in  return.  Furthermore,  the  moratorium 
would  be  an  excellent  cover  since  extended  delays 
were  uncharacteristic  of  the  missile  program's  early 
successes,  and  most  analysts  had  expected  North 
Korea  to  resume  testing  about  a  year  after  the  August 
1998  Paektusan-1  launch.113 

The  missile  flight  test  moratorium  was  finally 
lifted  on  July  5,  2006,  when  North  Korea  conducted 
its  largest  live  fire  missile  exercise.  A  total  of  seven 
missiles  were  launched  throughout  the  day,  including 
the  Paektusan-2  from  the  Musudan-ri  test  site.  The  flight 
tests  began  at  3:32  a.m.  local  time  when  a  Hwasong-6 
was  launched  from  a  mobile  launcher  at  Kittaeryong, 
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Anby&n-kun,  Kangwon  Province  (see  Table  1).  While 
the  two  medium-range  Nodongs  and  four  short-range 
Scud  variants  performed  well,  the  Paektusan-2  flew 
for  40-42  seconds  of  powered  flight  before  suffering 
catastrophic  failure.  The  last  missile,  which  was 
launched  at  5:22  p.m.,  appears  to  have  been  a  modified 
Scud- ER  ("extended  range").  This  missile's  range  is 
estimated  to  be  600-l,000km,  which  is  sufficient  to 
strike  southern  Japan.114 


Local  Time 

Missile 

Launch  Site 

Distance/ 

Splashdown 

3:32  a.m. 

Hwasdng-6 
(. Scud-C) 

Kittaeryong,  Anbyon-kun, 
Kangwon  Province 

507km 

4:10  a.m. 

Nodong 

Anbyon-kun,  Kittaeryong 

805km 

4:59  a.m. 

Paektusan-2 

Musudan-ri,  Hwadae-kun 
North  Hamgyong  Province 

Exploded 
after  40-42 
seconds  of 
powered  flight 

7:12  a.m. 

Hwasdng-6 

{Scud-C) 

Anbyon-kun,  Kittaeryong 

453km 

7:31  a.m. 

Hwasdng-6 

[Scud-C) 

Anbyon-kun,  Kittaeryong 

493km 

8:17  a.m. 

Nodong 

Anbyon-kun,  Kittaeryong 

780km 

5:22  p.m. 

Scud-  ER 

Anbyon-kun,  Kittaeryong 

432km 

Sources:  Chosun  Ilbo,  Yonhap  News  Agency. 

Table  1.  DPRK  Missile  Launches  July  5,  2006. 

A  number  of  problems  could  have  caused  the 
Paektusan-2' s  failure,  including  failure  of  the  propulsion 
or  guidance  systems.  However,  speculation  has 
focused  on  the  structure  of  the  airframe.  According 
to  Jane's  Missiles  and  Rockets,  "aerodynamic  forces, 
buffeting  (random  pressure  fluctuations  caused  by 
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turbulent  air  flow),  and/or  aeroelastic  effects"  could 
have  caused  a  structural  failure  since  the  missile 
malfunctioned  when  it  "might  be  expected  to  reach 
transonic  speeds."115  Preparations  for  the  Paektusan-2 
test  had  been  observed  from  May  4, 2006,  and  there  was 
wide  spread  speculation  that  it  would  be  configured  as 
a  space  launch  vehicle  to  launch  the  Kwangmydngsdng-2 
into  earth  orbit.116  The  DPRK  leadership  should  be 
expected  to  exploit  the  domestic  political  benefits  of  a 
satellite  launch,  but  the  missile  is  believed  to  have  been 
launched  in  its  standard  two-stage  ballistic  missile 
configuration.117 

The  configuration  of  the  missile  was  significant 
for  South  Korean  domestic  politics  since  the  Roh 
Moo-hyun  (No  Mu-hyon)  government  appeared 
to  be  downplaying  the  military  significance  of  a 
satellite  launch,  while  the  opposition  Grand  National 
Party  (GNP  or  "Hannaradang")  criticized  the  Roh 
government  for  underestimating  the  threat  and 
coddling  Pyongyang.118  Nevertheless,  Seoul  responded 
by  revealing  information  about  its  program  to  develop 
and  deploy  cruise  missiles  that  are  highly  accurate 
and  militarily  more  significant  than  the  Paektusan-2, 
especially  for  the  Korean  peninsula.119 

In  the  United  States,  the  media  focused  almost 
exclusively  on  the  Paektusan-2  launch  and  subsequent 
failure.  Some  commentators  claimed  that  the  launch 
was  particularly  insolent  because  it  occurred  on  July 
4,  the  American  Independence  Day  holiday,  and  only 
minutes  after  the  launch  of  the  Space  Shuttle  Discovery 
from  Cape  Canaveral,  Florida.120  Furthermore,  the 
launch  was  so  offensive  to  China  since  Beijing  had 
sent  a  high-level  delegation  to  Pyongyang  to  request 
that  the  DPRK  refrain  from  launching  the  Paektusan-2. 
Some  pundits  and  officials  seemed  to  mock  the  failure 
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and  took  the  opportunity  to  ridicule  North  Korea's 
capabilities.121  However,  these  people  might  have 
failed  to  recognize  that  Pyongyang  demonstrated  the 
operational  capacity  of  its  short-range  and  medium- 
range  missile  systems,  and  that  the  exercise  provided 
valuable  experience  in  the  process  of  preparing  and 
launching  mobile  ballistic  missiles,  which  is  not 
trivial.  The  flight  tests  also  provided  valuable  data  on 
flight  performance,  which  is  useful  for  DPRK  missile 
engineers  and  for  any  DPRK  firms  marketing  the 
missiles  for  export.122 

The  day  after  the  missile  exercise,  the  North  Korean 
Foreign  Ministry  issued  a  statement  asserting  that  the 
launches  "were  part  of  the  routine  military  exercises 
staged  by  the  KPA  to  increase  the  nation's  military 
capacity  for  self-defense."  The  statement  also  declared 
that  the  DPRK  had  the  sovereign  right  to  launch 
missiles,  and  that  Pyongyang  was  not  restricted  by 
any  international  law  or  agreements  including  the 
Missile  Technology  Control  Regime,  the  missile  flight 
test  moratorium  agreement  with  the  United  States 
of  September  1999,  and  the  DPRK-Japan  Pyongyang 
Declaration,  or  the  Six-Party  Talks'  "Statement  of 
Principles,"  which  was  signed  in  September  2005  and 
included  a  DPRK  commitment  to  end  "all  of  its  nuclear 
programs. 

The  scale  of  the  exercise  and  the  DPRK  Foreign 
Ministry  statement  the  following  day  were  anything 
but  routine.  The  DPRK  government  bureaucracy 
moves  slowly,  and  the  Foreign  Ministry  usually  takes 
days  to  respond  to  events;  however,  the  swift  statement 
clearly  indicates  that  the  DPRK  wanted  to  suppress 
questions  about  the  Paektusan-2' s  performance,  as  well 
as  preempt  the  international  uproar  that  Pyongyang 
knew  would  be  coming. 
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On  July  7,  Japan  introduced  a  UN  Security 
Council  resolution  drafted  under  Chapter  VII  of  the 
UN  Charter.124  The  original  draft  was  toned  down, 
but  nevertheless,  the  15-member  Security  Council 
unanimously  passed  Resolution  1695  on  July  15.  The 
resolution  "condemned  the  missile  launches  and 
demanded  that  the  DPRK  suspend  all  activities  related 
to  its  ballistic  missile  program,  and  reestablish  its 
pre-existing  commitment  to  a  moratorium  on  missile 
launching."  Furthermore,  the  resolution  requires  all 
UN  member  states  "to  exercise  vigilance  and  prevent 
missile  and  missile-related  items,  materials,  goods,  and 
technology  from  being  transferred  to  DPRK's  missile 
or  WMD  programs;"  and  "to  prevent  the  procurement 
of  missiles  or  missile  related-items,  materials,  goods 
and  technology  from  the  DPRK,  and  the  transfer  of 
any  financial  resources  in  relation  to  DPRK's  missile  or 
WMD  programs  ." 125  The  DPRK  Foreign  Ministry  issued 
a  statement  the  next  day  "vehemently  denouncing  and 
totally  refuting  the  'resolution'  of  the  UN  Security 
Council  against  the  DPRK,  a  product  of  the  U.S. 
hostile  policy  toward  it."126  The  DPRK  Ambassador  to 
the  United  Nations  Pak  Kil-yon  called  the  UN  action 
"unjustifiable  and  gangster-like."127 

Although  North  Korea  launched  seven  missiles 
during  the  July  2006  exercise,  the  Musudan  apparently 
was  not  flight  tested.  Musudan  prototypes  were 
reportedly  spotted  in  2000,  and,  according  to  a  report 
submitted  to  the  South  Korean  National  Assembly 
by  Defense  Minister  Cho  Yong-gil  in  July  2004, 
deployments  began  in  2003  without  a  single  flight  test, 
which  seems  incredible.128  Some  have  attributed  North 
Korea's  willingness  to  deploy  missiles  without  flight 
testing  to  relaxed  safety  and  operational  standards; 
however,  lenient  standards  cannot  negate  the  laws  of 
physics  or  necessary  engineering  steps.  The  reports 
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Source:  Google  Earth. 

Map  1.  Kittaeryong  Launch  Site  in  Anbyon-kun, 
Kangwon  Province. 

regarding  deployment  of  the  Musudan  are  based  upon 
satellite  imagery,  which  reportedly  revealed  ten  of  the 
missiles  and  mobile  launchers  at  two  new  missile  bases 
in  North  Korea  in  2003  and  early  2004.129  And  according 
to  a  November  2006  report  in  Jane's  Intelligence  Review, 
the  DPRK  had  deployed  about  15-20  Musudan  (BM-25) 
missiles.130 

There  are  three  possible  explanations  for  the 
deployments,  which  appear  to  be  premature.  First, 
the  missiles  identified  in  the  satellite  imagery  could  be 
nonoperational  mockups  or  prototypes  either  for  KPA 
training  or  for  deception.  Second,  in  December  2005,  it 
was  revealed  that  Iran  had  acquired  Musudan  missiles 
from  the  DPRK,131  and  there  have  been  rumors  that 
Iran  has  conducted  a  surrogate  flight  test.132  Surrogate 
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testing  for  Pyongyang  would  be  viewed  as  very 
provocative  and  a  violation  of  UN  Security  Council 
Resolution  1695,  so  Iran  and  the  DPRK  have  denied 
the  accusations;  however,  bilateral  missile  cooperation 
spans  2  decades,  and  the  two  sides  have  incentives  to 
continue  this  cooperation.133  Or  third,  the  system  is 
operational,  and  North  Korea  has  deployed  the  missile 
with  confidence  because  the  Musudan  was  designed, 
developed,  and  produced  with  extensive  Russian 
assistance. 

The  Musudan  reportedly  is  a  road-mobile  version  of 
the  Soviet  R-27  (SS-N-6)  SLBM.  There  are  unconfirmed 
reports  that  North  Korea  has  also  developed  a 
submarine-launched  and/or  ship-launched  version.134 
The  extensive  foreign  assistance  and  technical  support 
for  development  of  the  Musudan  could  be  representative 
of  the  foreign  assistance  that  was  provided  for  other 
North  Korean  missile  systems,  and  this  could  explain 
the  remarkably  rapid  development  and  deployment 
timelines  in  the  1980s  and  1990s. 

The  Musudan  development  program  apparently 
began  in  May  1992  when  Igor  Velichko,  general  designer 
of  the  V.P.  Makeyev  Engineering  Design  Office  in 
Miass,  Russia,  went  to  Pyongyang  to  sign  a  $3  million 
contract  with  the  Korea  Y&n'gwang  Trading  Company 
5}  a]-)  to  "send  Russian  professors  to 
teach  in  North  Korea."135  The  contract  stipulated  that 
Russian  engineers  would  go  to  the  DPRK  to  assist  in  the 
development  of  a  space  launch  vehicle  called  "Zyb," 
which  is  a  term  Makeyev  uses  for  the  R-27  (SS-N-6).136 
The  Russian  Ministry  of  General  Machine  Building  and 
the  Russian  Security  Ministry  reportedly  approved  the 
contract,  but  between  October  and  December  1992, 
dozens  of  Russian  engineers,  including  ballistic  missile 
specialists  from  Makeyev,  were  arrested  by  Russian 
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authorities  as  they  attempted  to  travel  to  Pyongyang.137 
However,  many  Russian  rocket  specialists  reportedly 
had  already  been  working  secretly  in  the  DPRK,  and 
many  of  the  scientists  who  had  been  intercepted  in  late 
1992  planned  to  go  to  North  Korea  through  Europe  at 
a  later  date.138 

The  Musudan  reportedly  was  displayed  during 
a  military  parade  in  Pyongyang  on  April  25,  2007. 
The  event,  which  was  held  to  commemorate  the 
75th  anniversary  of  the  founding  of  the  KPA,  was 
the  first  public  display  of  DPRK  missiles  in  15  years. 
The  DPRK  television  broadcast  of  the  parade  was 
recorded  and  edited,  and  the  Musudan  was  not  visible; 
however,  U.S.  satellites  or  unmanned  aerial  vehicles 
(UAVs)  reportedly  captured  images  of  the  missile  at 
the  parade.139  DPRK  authorities  apparently  wanted  to 
display  the  missiles  for  the  domestic  audience,  while 
concealing  them  from  international  viewers  in  order  to 
prevent  analysts  from  getting  a  look  at  the  new  system 
and  to  avoid  international  criticism.  However,  the 
television  broadcast  did  show  footage  of  the  DPRK's 
new  short-range  tactical  missile,  the  so-called  KN-02, 
which  is  a  North  Korean  reverse  engineered  version  of 
the  Soviet  SS-21  Tochka  ("Scarab").140 

In  January  1987,  The  Guardian  in  London  reported 
that  the  Soviet  Union  and  the  DPRK  had  signed  a 
secret  agreement  for  the  delivery  of  SS-21  missiles 
to  North  Korea,  but  this  has  not  been  confirmed.141 
Most  analysts  believe  that  the  DPRK  did  not  receive 
SS-21s  from  the  former  USSR  or  Russia,  but  instead 
obtained  samples  from  Syria  in  the  early  or  mid-1990s 
for  reverse  engineering.142  Pyongyang  was  seeking  to 
replace  Soviet-made  FROG-5s  and  FROG-7s  artillery 
rockets  acquired  in  the  late  1960s  and  1970s.143 
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In  1994,  North  Korea  acquired  a  dual-use  jet  mill 
and  related  equipment  from  Japan.144  Although  the  final 
end-user  in  the  DPRK  is  unknown,  the  equipment  could 
be  used  in  the  manufacturing  of  solid  propellant.  The 
KN-02  program  also  received  foreign  assistance  from 
Syria  and  probably  from  Iran  and  Pakistan.145  In  1996, 
a  number  of  Syrian  missile  engineers  and  technicians 
traveled  to  North  Korea  for  2  weeks.  North  Korean 
missile  specialists  reportedly  were  able  to  acquire 
information  about  the  SS-21  and  solid  fuel  propellant 
during  the  Syrian  visit.146  And  in  September  2007,  the 
South  Korea  press  reported  that  the  extent  of  bilateral 
missile  cooperation  has  been  much  deeper,  with  Syrian 
engineers  frequently  spending  6-12  months  in  the 
DPRK.147  The  third  stage  of  the  Paektusan-1  was  solid- 
fueled  and  apparently  a  variant  of  the  SS-21,  but  North 
Korea  was  not  suspected  of  having  a  solid  propellant 
capability  before  the  August  1998  flight  test.  Solid  fuel 
makes  the  KN-02  easier  to  store  and  to  transport,  and 
the  missile  can  be  launched  more  quickly  than  North 
Korea's  liquid-fueled  missiles. 

The  KN-02  was  first  displayed  on  April  25,  2007 
military  parade  in  Pyongyang  marking  the  75th 
anniversary  of  the  founding  of  the  KPA.148  There  have 
been  two  known  flight  tests  of  the  KN-02,  a  suspected 
failure  in  April  2005  and  a  subsequent  successful  test 
on  May  1,  2005.  The  KN-02  has  an  estimated  range  of 
120km,  which  gives  North  Korea  the  capability  to  strike 
the  Seoul  metropolitan  area  and  U.S.  military  bases  in 
P'yongt'aek.149  The  CEP  is  estimated  to  be  about  100- 
200  meters,  so  they  are  much  more  accurate  than  the 
Hwasong-5  /  6. 
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INSTITUTIONAL  SETTING 


Research  and  Development. 

The  DPRK's  top-tier  universities  such  as  Kim  II  Sung 
University  and  Kim  Chaek  University  of  Technology 
IlEI 1=1  train  North  Korea's  brightest  students 

in  science  and  engineering.150  Kim  II  Sung  University  is 
divided  into  two  schools:  one  for  social  sciences  and 
one  for  natural  sciences.  The  school  of  natural  sciences 
has  eight  departments:  atomic  energy,  automation 
(computer  science),  biology,  chemistry,  geography, 
geology,  mathematics,  and  physics.151  The  university 
focuses  on  basic  scientific  research,  and  some  of  this 
research  has  applications  for  guidance  and  control  of 
missiles,  space  launch  vehicles,  or  satellites.152 

Kim  Chaek  University  of  Technology  specializes 
in  applied  technologies  for  industry.  The  university 
has  19  departments,  including  computer  science, 
electrical  engineering,  electronics  engineering, 
materials  engineering,  mechanical  engineering,  metal 
engineering,  and  nuclear  engineering.  The  university 
has  about  700  prominent  researchers  and  has  11  re¬ 
search  institutes  in  fields  such  as  computers,  electric 
circuits,  materials,  metals,  numerically  controlled 
devices,  robotics,  and  semiconductors.  About  1,500 
students  graduate  from  the  university  per  year, 
and  there  are  over  60,000  alumni.153  Some  of  these 
graduates  certainly  have  been  assigned  to  work  on 
DPRK  missiles. 

Kanggye  Defense  College  (y  also 

reportedly  educates  specialists  in  rocket  technology.154 
Little  is  known  about  the  programs  at  this  college,  but 
a  former  North  Korean  diplomat  who  defected  to  the 
South  in  1991  claims  his  brother  majored  in  rocket 
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technology  there.  Students  most  likely  study  missile 
maintenance  and  repair,  as  well  as  practical  knowledge 
for  using  rockets  and  missiles  in  combat. 

The  State  Academy  of  Sciences  (H^Cf4^K)155 
under  the  cabinet  is  responsible  for  national  research 
and  development  efforts,  and  the  academy  has  several 
research  institutes  that  could  provide  or  produce 
technology  and  data  for  missile  applications.  But 
the  extent  of  cooperation  with  the  military  sector  is 
unknown.156  The  Science  and  Technology  Act  as  revised 
in  May  1999  identifies  six  scientific  fields  for  strategic 
development:  aerospace  engineering,  biotechnology, 
electronics,  information  technology,  material  science, 
and  thermal  engineering.  For  decades,  the  DPRK  has 
also  sought  advanced  foreign  technology  for  both 
civilian  and  military  applications.157 

The  Second  Natural  Sciences  Academy  (HI 2  [=3 
'tTjl)  is  responsible  for  all  applied  military  research. 
The  institution  was  established  as  the  National  Defense 
Science  Academy  (HH$44'PPx)  in  the  early  1960s,  but 
the  name  was  changed  to  the  Second  Natural  Sciences 
Academy  in  the  1970s.158  The  academy  is  subordinate 
to  the  KWP's  Central  Military  Committee,  and  it 
conducts  research  and  development  for  all  weapons 
systems,  making  it  analogous  to  South  Korea's  Agency 
for  Defense  Development  (ADD).  According  to  a 
North  Korean  assigned  to  the  academy  who  defected 
in  1997,  the  academy  has  about  50  subordinate 
research  institutes  dedicated  to  weapons  research  and 
development.159  The  headquarters  is  located  in  the 
Yongsong  District  of  Pyongyang,  but  the  academy  has 
research  institutes  in  other  parts  of  the  country. 

According  to  North  Korean  defector  and  author 
Yi  Chong-yon,  the  academy's  Hamhung  Branch 
conducts  missile  research  and  development.  The 
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researchers  primarily  are  graduates  from  Kim  Chaek 
University  of  Technology  and  Kanggye  Defense 
College.  According  to  Yi,  North  Koreans  living  nearby 
believe  the  Hamhung  facility's  two  buildings  belong 
to  the  Institute  of  National  Defense  Sciences 
or  the  Institute  of  Chemical  Materials 

under  the  State  Academy  of  Sciences  (H^C 
CI-'f-’K).16"  Other  sources  report  the  Hamhung  Branch 
as  being  under  the  State  Academy  of  Sciences  with  10 
research  institutes,  but  Yi  claims  the  missile-related 
research  institute  is  located  in  a  different  part  of  the 
city.161  Yi  asserts  that  in  1987  the  institute  developed 
a  protective  carbon  material  for  missile  airframes  and 
warheads,  and  that  the  research  staff  received  gifts 
from  Kim  Chong-il  for  their  work.162 

While  defector  Yi  Chong-yon's  claims  could  be  false, 
it  is  not  inconceivable  that  one  or  more  of  the  institutes 
under  the  State  Academy  of  Sciences'  Hamhung 
Branch  could  be  conducting  weapons-related  research, 
particularly  in  the  field  of  chemical  weapons.  The  10 
institutes  under  the  Hamhung  Branch  are: 

1.  The  Institute  of  Analytical  Chemistry; 

2.  The  Institute  of  Chemical  Engineering; 

3.  The  Institute  of  Chemical  Materials; 

4.  The  Institute  of  Inorganic  Chemistry; 

5.  The  Institute  of  Organic  Chemistry; 

6.  The  Institute  of  Petroleum  Chemistry; 

7.  The  Institute  of  Small  and  Medium  Scale  Chem¬ 
ical  Processes; 

8.  The  Institute  of  Scientific  Experimental 
Instruments; 

9.  The  Institute  of  the  Preservation  of  Revolutionary 
Historic  Relics;  and, 

10.  The  Institute  of  Vinalon.163 
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Since  March  1994,  there  have  been  references  in  the 
open  source  literature  about  a  missile  design  or  research 
center  in  "Sanum-dong"  near  Pyongyang.164  Other 
reports  claim  that  "Sanum-dong"  is  near  or  in  "Nam- 
gung-ri,"  but  it  most  likely  is  a  mispronunciation  of 
"Sanop-dong"  (JUtfl^l),  which  is  located  in  Kangso- 
kun,  South  P'y&ng'an  Province,  about  20km  west 
of  downtown  Pyongyang.165  Sanum/ Sanop-dong  is 
probably  part  of  the  No.  125  Factory  (125?jt  ZElfl)  or  the 
so-called  "Pyongyang  Pig  Factory,"  which  is  discussed 
below. 

Weapons  production  in  the  DPRK  is  managed  by 
the  Second  Economic  Committee  (M  2  #), 

which  ostensibly  is  subordinate  to  the  KWP  Central 
Committee  Munitions  Industry  Department  (<=§W] 
M  1 1 1  ifeil  Jl  Hr  TWi-  E  lit  IIP);  however,  the  National 
Defense  Commission  has  the  authority  to  provide 
oversight  and  certainly  exercises  direct  supervision  of 
important  systems  such  as  ballistic  missiles.166  Second 
Economic  Committee  Chairman  Paek  Se-bong  is  a 
standing  member  of  the  NDC.167 

North  Korea's  "second  economy"  got  its  start  in 
October  1966  when  Kim  Il-song  gave  a  speech  at  a  KWP 
meeting  and  declared  that  national  defense  capabilities 
had  to  be  pursued  in  conjunction  with  national  economic 
goals  to  assure  successful  socialist  revolution.  In  the 
late  1960s,  the  Second  Machine  Industry  Department 
(It  2  IStMlH  IP)  was  established,  and  then  reorganized 
as  the  Second  Economic  Committee  in  the  early  1970s. 
The  committee  operates  about  130  munitions  factories 
and  about  60  facilities  for  the  production  of  parts 
and  components  and  for  maintenance  and  repairs. 
The  committee  also  controls  about  100  factories  that 
produce  civilian  goods  but  could  be  converted  for 
military  production.168 
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The  Second  Economic  Committee  has  nine 
bureaus: 

1.  Integrated  Bureau  (responsible  for  planning, 
budgets,  and  procurement  of  materials); 

2.  First  Bureau  (production  of  small  arms, 
ammunition,  and  grenades); 

3.  Second  Bureau  (production  of  tanks  and  armored 
vehicles); 

4.  Third  Bureau  (production  of  artillery  and  anti¬ 
aircraft  artillery); 

5.  Fourth  Bureau  (production  of  rockets  and 
missiles); 

6.  Fifth  Bureau  (production  of  chemical  weapons); 

7.  Sixth  Bureau  (production  of  naval  vessels); 

8.  Seventh  Bureau  (military  communications  and 
aeronautical  related  equipment);  and, 

9.  External  Economic  Affairs  Bureau  (import  and 
export  of  military-related  commodities)169 

In  August  2005,  the  Wolgan  Choson,  a  prominent 
South  Korean  monthly,  reported  that  a  member  of  the 
DPRK's  Supreme  Peoples'  Assembly  had  defected  to 
South  Korea  and  was  being  debriefed  by  the  National 
Intelligence  Service.  The  magazine  used  the  alias  "Kim 
Il-do"  and  claimed  the  72-year-old  was  seeking  asylum 
in  another  country.  Kim  reportedly  had  a  doctorate 
and  also  was  a  researcher  for  the  "Maritime  Industries 
Research  Institute"  (if4#HI5Jf^L0f)  under  the  Second 
Economic  Committee.  Kim  claims  that  this  institute  is 
not  really  involved  in  research  but  instead  focuses  on 
the  development  and  exports  of  missiles.170 

Kim  Il-do  testified  that  he  traveled  to  Taiwan  to 
sell  missiles,  which  seems  to  diminish  the  credibility 
of  the  report.171  North  Korean  arms  sales  to  Taiwan 
would  certainly  bring  reprisal  from  Beijing,  which 
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would  please  staunch  opponents  of  the  DPRK  regime 
such  as  the  conservative  Wolgan  Choson  and  most  of 
the  defector  community  in  the  ROK.  North  Korean 
defectors  often  exaggerate  their  experiences  or  amount 
of  knowledge  for  a  number  of  reasons,  and  Kim's 
claims  have  not  been  confirmed.  The  DPRK  Foreign 
Ministry  has  refuted  the  defector  report  and  said  there 
is  no  "marine  industrial  institute"  in  the  DPRK.172 

The  Second  Economic  Committee  has 
operated  a  number  of  front  companies  over 
the  years  to  procure  components  and  inputs 
that  could  not  be  produced  indigenously.  The 
daughter  of  Kim  Ch'  ol-man,  former  chairman  of 
the  Second  Economic  Committee,  is  reportedly 
married  to  the  son  of  a  senior  Chock' ongny on  official, 
which  gives  the  committee  a  family  connection  and  the 
opportunity  to  maintain  close  ties  with  Choch’ ongny  on 
scientists  and  businesses  in  Japan.  Tokyo  has  been 
cracking  down  on  Choch’ ongny  on  and  Japanese  firms 
doing  business  with  the  DPRK;  following  the  July  2006 
DPRK  missile  exercise,  Tokyo  has  slapped  Pyongyang 
with  very  strict  trade  sanctions.  However,  in  1999, 
the  Japanese  and  South  Korea  press  reported  that  the 
Second  Economic  Committee  had  been  conducting 
transactions  with  about  30  Choch' ongny  on- associated 
firms,  and  had  been  procuring  integrated  circuits  for 
submarines  and  tanks,  as  well  as  spectrum  analyzers 
for  missile  guidance  systems  though  this  network.173 

There  are  also  a  number  of  DPRK  firms,  front 
companies,  and  financial  institutions  that  are  engaged  in 
arms  exports  for  the  Second  Economic  Committee.  Most 
notably,  the  Yong'aksan  General  Trading  Company, 
and  the  Ch'anggwang  Credit  Bank  have  been  under 
U.S.  sanctions  repeatedly  for  missile  proliferation 
since  March  1992, 174  but  other  DPRK  entities  have  also 
been  conduits  for  North  Korean  missile  exports.  Other 
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entities  reportedly  engaged  in  North  Korea's  missile 
trade  include  the  Korea  Chongchenggang  Trading 
Corporation,  the  Changgwang  Trading  Company, 
the  Puhung  Trading  Company,  the  Yonhap  Trading 
Company,  and  the  Tanch'on  Commercial  Bank.175 

In  June  1999,  the  North  Korean  ship  Kuzvolsan  was 
detained  by  Indian  authorities  and  discovered  to  be 
transporting  missiles,  missile  parts,  and  components, 
as  well  as  machine  tools  for  missile  production.  And 
in  December  2002,  the  Spanish  Navy,  as  part  of  a  U.S.- 
led  coalition  patrolling  the  Arabian  Sea,  intercepted 
the  North  Korean  ship  Sosan  with  15  Hwasong  missiles 
destined  for  Yemen.176  Coalition  forces  let  the  shipment 
continue  because  there  was  no  legal  justification  for 
confiscating  the  cargo,  and  Yemeni  President  Ali 
Abdullah  Saleh  assured  U.S.  Vice  President  Dick 
Cheney  that  Yemen  would  cease  its  missile  imports 
from  the  DPRK  and  that  the  missiles  would  only  be 
used  for  national  defense.177  As  the  risk  of  interdiction 
increased,  North  Korea  began  to  rely  upon  air  shipments 
for  its  missile  trade;  the  Reconnaissance  Bureau  of  the 
KPA  General  Staff  manages  the  missile  air  cargo  from 
airfields  near  Pyongyang.178 

Production. 

Most  of  North  Korea's  critical  munitions  factories 
and  other  sensitive  facilities  are  located  underground, 
so  much  of  the  open  source  information  regarding 
missile  production  plants  is  ambiguous,  incomplete,  or 
erroneous.179  The  DPRK's  munitions  industry  includes 
several  factories  that  are  capable  of  producing  missile 
components  and  related  equipment.  North  Korea's 
economic  difficulties  over  the  last  2  decades  have 
certainly  eroded  its  industrial  capacity,  but  the  impact 
on  missile  component  production  is  uncertain.  While 
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diminished  industrial  capacity  and  severe  economic 
distress  have  impaired  production  capacity,  the  DPRK 
has  compensated  for  this  trend  by  implementing  and 
emphasizing  its  "military  first  politics." 

No.  125  Factory  (125%|  ZElfl),  or  the  so-called 
"Pyongyang  Pig  Factory"  in  northwestern  Pyongyang, 
reportedly  produces  Hwasong,  Nodong,  and  surface- 
to-ship  cruise  missiles.  Officials  from  Middle  Eastern 
countries  and  possibly  elsewhere  have  reportedly 
visited  the  factory,  but  the  extent  of  their  tours  is 
unknown.  Much  of  the  open  source  information  is  based 
upon  the  testimony  of  Ch'oe  Ju-hwal,  a  former  KPA 
colonel  who  defected  to  South  Korea.  However,  Ch'oe 
was  not  assigned  to  the  factory,  and  he  never  served  in 
any  missile-related  unit;  some  of  the  information  in  his 
statements  could  be  from  other  sources  or  speculative.180 
The  so-called  Sanop-dong  (San' um-dong)  facility  could 
be  the  research  and  design  component  of  the  No.  125 
Factory,  or  another  name  for  the  same  facility. 

Man'gy&ngdae  Electric  Machinery  Factory  (MSB 
is  another  reported  missile  production 
facility,  but  supposedly  is  in  the  same  general  area 
of  Pyongyang  as  the  No.  125  Factory.  This  plant  also 
reportedly  produces  Nodong  and  surface-to-ship  cruise 
missiles,  and  much  of  the  information  regarding  this 
facility  is  based  upon  the  testimony  of  North  Korean 
defector  Kim  Kil-son.  Given  the  close  proximity  to 
the  No.  125  Factory,  this  could  be  another  name  for 
the  same  facility.  According  to  Kim,  construction  of 
the  Man'gyongdae  Electric  Machinery  Factory  was 
completed  in  1978,  and  this  facility  has  been  the  DPRK's 
major  missile  production  plant.181 

In  2006,  the  South  Korean  press  reported  that  two 
Paektusan-2  ( Taepondong-2 )  missiles  were  assembled 
at  a  "munitions  factory"  in  Chamjin-ri  in  the 
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"area  adjacent  to  Pyongyang  and  Namp'o,"  and  that 
the  missiles  were  transported  to  the  Musudan-ri  test 
site  in  early  May  before  one  was  flight  tested  on  July 
5.182  In  March  1999,  South  Korea's  daily  Kyonghyang 
Sinmun  quoted  a  South  Korean  government  official 
as  saying  North  Korea  had  a  missile  factory  in  the 
Kangso  District  (tUSfUi^lc)  of  Namp'o,  but  in  fact,  that 
district  was  part  of  the  City  of  Taean  which  is  adjacent 
to  Namp'o.183  Since  North  Korea  has  made  several 
administrative  changes  for  geographic  areas  over 
the  years,  many  people  have  become  confused  over 
the  place  names.  Furthermore,  the  DPRK  has  made 
considerable  efforts  to  conceal  its  munitions  plants 
and  missile  facilities,  and  underground  facilities  could 
have  multiple  entrances,  making  it  appear  that  one 
facility  is  two  or  more.  The  DPRK  has  an  incentive  for 
redundancy  to  enhance  survivability,  but  it  is  more 
likely  that  these  facilities  in  the  same  general  location 
are  actually  one  facility  with  different  code  names.184 

Bases  and  Deployment. 

In  the  mid-1980s,  the  DPRK  began  to  construct 
missile  bases  and  to  establish  the  institutional 
arrangement  to  manage  its  ballistic  missiles.  According 
to  Chang  Chun-ik,  a  retired  ROK  lieutenant  general,  the 
DPRK  established  its  first  Hwasong-5  ( Scud-B )  ballistic 
missile  unit  in  1985  and  deployed  the  unit  to  Hwadae- 
kun,  North  Hamgyong  Province,  which  is  the  location 
of  the  North  Korea's  flight  test  facility.185  According 
to  Chang,  North  Korea  established  a  new  missile 
battalion  in  1988  under  the  KPA  IV  Corps  near  the 
demilitarized  zone  (DMZ),  and  deployed  a  Hwasdng-5 
regiment  to  the  area  of  Sariwon,  North  Hwanghae 
Province,  about  100km  from  the  DMZ,  at  that  time.186 
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The  missile  regiment  was  subsequently  reorganized 
into  a  missile  brigade  when  Hwasong-6  deployments 
began  in  1991.187 

In  contrast  to  Chang's  view,  Joseph  Bermudez 
believes  that  a  Hwasdng-5  missile  regiment  subordinate 
to  the  KPA  Artillery  Command  was  established  around 
1984-85.  Bermudez  asserts  that  the  regiment  probably 
was  first  deployed  near  Pyongyang  and  later  moved 
to  Chiha-ri,  P'an'gyo-kun,  Kangwon  Province.188  This 
divergence  in  analysis  is  indicative  of  the  difficulty 
in  assessing  the  DPRK's  sensitive  weapons  programs 
and  capabilities.  The  DPRK  exerts  considerable  efforts 
to  deception  and  concealment,  including  constructing 
missile  bases  underground  in  accordance  with  the 
Kim  Il-song's  "Four  Military  Lines."189  The  KPA  began 
constructing  underground  missile  bases  in  the  mid- 
1980s  and  has  continued  until  the  present.190 

The  DPRK  has  deployed  over  600  Hwasdng-5/ 6 
missiles  and  possibly  as  many  as  200  Nodong  missiles.191 
These  missiles  are  road-mobile  and  liquid-fueled,  and 
generally  are  stored  underground  and  transported 
to  sites  that  are  little  more  than  concrete  slabs— such 
as  Kittaeryong— for  launch.  While  mobility  increases 
survivability  and  the  option  of  surprise  attack,  crews 
must  erect  and  fuel  the  missiles  as  well  as  collect 
and  input  meteorological  data  prior  to  launch.192 
Nevertheless,  it  would  be  extremely  difficult  to  execute 
preemptive  strikes  against  DPRK  mobile  missiles. 
North  Korea's  rugged  terrain,  numerous  underground 
facilities,  and  sheer  number  of  missiles  make  it  virtually 
impossible  to  destroy  the  DPRK  missile  inventory  with 
a  conventional  preemptive  strike.193 

To  destroy  DPRK  missile  assets  by  force,  it  is  critical 
to  possess  accurate  intelligence  on  DPRK  missile  bases 
and  support  facilities.  However,  it  is  not  clear  if  this 
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information  is  available.  Some  of  North  Korea's  major 
bases  and  facilities  are  well-known,  but  information 
on  others  is  sketchy.  Some  of  the  information  on  these 
facilities  is  based  upon  defector  testimony  that  has  not 
been  substantiated.  While  the  open  source  literature 
on  DPRK  missile  bases  is  almost  certainly  incomplete 
and  inaccurate  to  some  degree,  it  indicates  the  scope  of 
the  North  Korean  deployments  and  launch  capabilities 
(see  Table  2,  pages  50-51.). 

In  the  late  1990s,  North  Korea  established  a  missile 
division  under  the  Ministry  of  the  People's  Armed 
Forces,  and  in  late  1999,  the  ministry  reorganized  its 
rocket  and  ballistic  missile  units  under  the  Missile 
Guidance  Bureau  also  known  as 

the  Missile  Training  Guidance  Bureau,  the  Missile 
Command,  or  Missile  Corps).  North  Korea's  expanded 
missile  inventory  and  organizational  capacity  have 
enabled  the  KPA  to  increase  the  scope  of  its  missile 
exercises  since  2001. 194 

Warheads. 

North  Korea's  ballistic  missiles  are  capable  of 
delivering  conventional  and  chemical  warheads,  but 
it  is  uncertain  whether  North  Korea  has  nuclear  or 
biological  warheads.  But  given  the  poor  accuracy  of 
North  Korea's  ballistic  missiles— with  the  exception 
of  the  KN-02— conventional  warheads  would  not  be 
very  effective  in  destroying  military  targets.  Instead, 
conventional  warheads  would  be  more  effective  as 
"terror  weapons,"  holding  large  population  centers 
in  East  Asia  hostage,  which  potentially  could  serve 
Pyongyang's  political  purposes. 

To  be  effective  militarily,  North  Korea's  Hwasong- 
5/6,  Nodong,  and  Paektusan-1  /  2  would  have  to 
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be  armed  with  WMD.  There  is  a  strong  consensus  that 
the  DPRK  has  a  large  stockpile  of  chemical  weapons 
(CW)  and  in  the  late  1980s,  Pyongyang  reportedly 
began  producing  chemical  warheads  for  its  Hwasong 
missiles. 195In2003,theCIAreportedthatNorthKoreahad 
a  "sizable  but  aging  chemical  industry"  and  continued 
to  acquire  dual-use  chemicals  that  could  potentially 
be  used  to  support  Pyongyang's  long-standing  CW 
program."196  According  to  another  source,  the  DPRK 
"lacks  a  certain  number  of  indigenous  precursors."197 
In  recent  years  there  have  been  several  reports  of  the 
DPRK  importing  dual-use  CW  precursors,  in  addition 
to  reports  of  similar  shipments  being  intercepted.198 
There  have  been  several  reports  over  the  last  3  years 
regarding  South  Korean  exports  of  sodium  cyanide, 
a  precursor  for  sarin,  to  North  Korea  through  China, 
which  has  led  the  South  Korean  government  to  tighten 
its  export  controls.199 

Unclassified  CIA  estimates  of  the  DPRK  CW 
arsenal  are  vague.  In  2003,  the  CIA  said,  "North  Korea 
may  possess  a  stockpile  of  unknown  size,"  and  the 
country  had  the  "ability  to  produce  bulk  quantities 
of  nerve,  blister,  choking,  and  blood  agent."200  CIA 
unclassified  reports  in  previous  years  were  similarly 
vague  regarding  the  stockpile  or  production  capacity. 
However,  according  to  "intelligence  reports"  cited  by 
Jane's  Intelligence  Digest,  the  DPRK  CW  infrastructure 
probably  has  about  12  facilities  for  the  production  and 
storage  of  raw  chemicals,  precursors,  and  chemical 
weapons.201  On  March  9,  2006,  General  B.  B.  Bell, 
Commander  U.S.  Forces  Korea,  testified  before  the 
House  Armed  Services  Committee  that  "The  size  of 
North  Korea's  chemical  weapons  stockpile  is  likely 
significant.  We  assess  North  Korea  is  probably  capable 
of  weaponizing  chemical  agents  for  conventional 
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Chiha-ri,  Kangwon  Province  Hwasong-516;  Nodong-,  Operational  ROK;  Okinawa;  Guam;  U.S.  military  forces  in  ROK 

Paektusan-1  (?)  and  Japan 
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Sakkabbong,  Koksan-kun,  Hwasong-5IS  Nearly  completed  by  March  ROK;  U.S.  military  forces  in  ROK 

North  Hwanghae  Province  2001 

Table  2.  North  Korean  Missile  Bases. 


Sangnam-ri,  Hoch’on-kun,  Possibly  Paektusan-1\  60-80  percent  of  construction  Guam;  Okinawa;  U.S.  military  forces  in  Japan 

South  Hamgyong  Province  Nodong\  and/or  Musudan  completed  by  March  2000 
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weapons  systems,  missiles,  and  unconventional 
delivery."202 

Recent  ROK  estimates  place  the  DPRK  CW 
stockpile  at  between  2,500  and  5,000  tons  of  various 
agents  including  sarin,  tabun,  mustard,  phosgene, 
blood  agent,  and  V-agents.203  The  South  Korean  open 
source  literature  expresses  a  consensus  regarding 
North  Korea's  ability  to  deliver  CW  with  its  artillery, 
multiple  rocket  launchers  (MRLs),  FROGs,  ballistic 
missiles,  aircraft,  and  naval  vessels.204 

North  Korea  could  deliver  CW  with  ballistic 
missiles  to  rear  area  military  bases,  ports,  airfields, 
logistics  nodes,  and  supply  networks  with  the  intent  of 
forestalling  U.S.  intervention  in  a  second  inter-Korean 
conflict.  The  number  of  chemical  warheads  and  the 
doctrine  governing  their  use  in  different  contingencies 
are  mostly  speculative.  However,  since  chemical 
agents  dissipate,  and  ROK  and  U.S.  Forces  are  trained 
to  fight  in  a  chemical  environment,  chemical  warheads 
would  not  impair  operations  in  ROK  rear  areas  for 
very  long.205 

The  information  surrounding  nuclear  warheads 
is  even  more  speculative.  In  the  early  1990s,  U.S. 
intelligence  estimated  that  the  DPRK  probably  had  one 
or  two  nuclear  weapons,  but  it  was  unlikely  that  North 
Korea  was  able  to  make  the  devices  small  enough 
for  a  missile.  There  were  press  reports  in  the  early 
1990s  that  Pyongyang  had  sought  foreign  assistance, 
particularly  from  Russia,  to  design  a  nuclear  warhead, 
but  the  existence  or  extent  of  any  technology  transfers 
is  unclear.206  In  1994,  U.S.  Naval  Intelligence  warned 
that  Pyongyang  would  probably  be  able  to  arm  its 
Nodong  missiles  with  nuclear  warheads  by  2000,  and 
possibly  by  1995.207  Some  North  Korean  defectors 
claimed  during  the  1990s  that  the  DPRK  possessed 


52 


nuclear  warheads,  but  their  allegations  were  never 
substantiated. 

Pakistani  scientist  Abdul  Qadeer  Khan  says  he  was 
taken  to  a  facility  about  1  hour  out  of  Pyongyang  and 
shown  three  nuclear  devices.208  However,  the  details  of 
Khan'svisitarenotclear,anditisuncertain  whether  Khan, 
a  metallurgist,  had  the  expertise  or  the  staff  to  examine 
the  devices.  Pakistan's  Khan  Research  Laboratories 
(KRL)  and  North  Korea  have  been  cooperating  in 
the  field  of  ballistic  missiles  for  about  a  decade  and 
half,  and  Khan  reportedly  supplied  Pyongyang  with 
about  20  gas  centrifuges  for  uranium  enrichment 
in  support  of  the  DPRK's  nascent  uranium  enrich¬ 
ment  program.  Khan  also  could  have  provided  a  bomb 
design  for  a  uranium  implosion  device  that  Pakistan  re¬ 
ceived  from  China,  and  that  Khan  subsequently  pro¬ 
vided  to  Libya.  While  North  Korea's  bomb  program  is 
currently  based  on  plutonium,  the  blueprints  and  data 
would  be  useful  to  North  Korean  bomb  designers. 

After  withdrawing  from  the  NPT  in  January  2003, 
the  DPRK  Foreign  Ministry  announced  on  February  10, 
2005,  that  North  Korea  possessed  nuclear  weapons.209 
DPRK  government  spokesmen  and  media  repeatedly 
said  Pyongyang  needed  a  "nuclear  deterrent"  because 
of  Washington's  "hostile  policy"  and  warned  that 
it  would  demonstrate  its  deterrent  if  necessary. 
Meanwhile,  U.S.  intelligence  was  revising  its  estimates 
regarding  North  Korean  nuclear  warheads.  In  February 
2004,  Vice  Admiral  Lowell  E.  Jacoby,  Director  of  the 
Defense  Intelligence  Agency,  told  the  Senate  Select 
Committee  on  Intelligence,  "We  believe  North  Korea 
has  nuclear  warheads  from  plutonium  produced  prior 
to  the  1994  Agreed  Framework."210  Jacoby  confirmed 
this  view  during  senate  testimony  in  April  2005.211 

On  October  3,  2006,  the  DPRK  Foreign  Ministry 
announced  that  the  country  would  conduct  a  nuclear 
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test,  which  occurred  on  October  9,  at  the  Mount  Mant'ap 
nuclear  test  site  near  the  village  of  Punggye-ri  in  North 
Hamgyong  Province.212  The  yield  of  the  device  was 
about  one  kiloton  of  TNT,  but  North  Korea  reportedly 
informed  China  before  the  blast  that  the  target  yield 
was  four  kilotons.213  While  the  exact  cause  of  the  low 
yield  is  unknown,  speculation  has  centered  on  possible 
problems  with  the  neutron  generator,  or  impurities 
that  could  have  contaminated  the  plutonium  prior  to 
detonation.214 

According  to  the  testimony  of  "Kim  Il-do,"  the 
purported  North  Korean  defector  who  had  served 
in  the  Supreme  People's  Assembly  and  had  worked 
for  the  Second  Economic  Committee,  North  Korean 
scientists  have  fabricated  at  least  one  nuclear  weapon 
with  4kg  of  plutonium.  The  device  weighs  one  ton  and 
the  scientists  have  certified  to  Kim  Chong-il  that  it  is 
reliable,  but  personally  they  are  concerned  about  the 
dependability  of  the  device,  so  they  have  been  working 
to  reduce  the  mass  to  500kg.215 

In  sum,  there  has  been  widespread  speculation 
regarding  North  Korea's  ability  to  produce  nuclear 
warheads  for  its  ballistic  missiles.  Nuclear  weapons 
and  long-range  delivery  systems  are  necessary  if  the 
DPRK  feels  it  needs  a  robust  deterrent,  but  Pyongyang 
has  failed  to  demonstrate  the  capability  to  miniaturize 
a  nuclear  bomb  and  mate  it  with  a  missile  and  reentry 
vehicle.  However,  if  diplomacy  fails  to  curb  the  North 
Korean  nuclear  program,  North  Korean  scientists  and 
engineers  should  be  expected  to  surmount  their  current 
technical  barriers  since  Pyongyang  has  demonstrated 
the  long-term  political  will  to  sustain  its  missile  and 
WMD  programs. 
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Command  and  Control. 


According  to  the  DPRK  Socialist  Constitution  of 
1998,  the  chairman  of  the  National  Defense  Commission 
"directs  and  commands  all  the  armed  forces  and  guides 
defense  affairs  as  a  whole"  (Article  102).  The  NDC 
also  has  the  authority  to  "proclaim  a  state  of  war  and 
orders  for  mobilization"  (Article  103).  The  command 
and  control  of  the  military  and  other  national  resources 
is  different  during  peacetime  than  during  national 
emergencies  or  war  when  all  military  personnel, 
reservists,  and  national  resources  are  mobilized  and 
placed  under  the  "command  and  leadership"  of  the 
NDC  chairman. 

During  peacetime,  the  Ministry  of  People's  Armed 
Forces  manages  day-to-day  KPA  operations  and 
training.  During  the  1980s,  North  Korea  formalized  its 
emergency  mobilization  system  when  it  established 
five  crisis  levels.216 

1.  Level  One:  war; 

2.  Level  Two:  semi-war  status; 

3.  Level  Three:  combat  mobilization; 

4.  Level  Four:  prepare  for  combat  mobilization; 
and, 

5.  Level  Five:  combat  warning  condition. 

Under  conditions  of  war  or  national  emergency, 
the  "supreme  commander"  (NDC  chairman)  takes 
command  of  all  military  units,  KWP  organizations, 
government  entities,  and  national  assets  "to  ensure 
victory  in  battle."  In  this  case,  missile  units  and  the 
authority  to  launch  are  centralized  under  the  supreme 
commander.  Supreme  Commander  Kim  Chong-il 
bypasses  the  Minister  of  People's  Armed  Forces,  and 
issues  direct  orders  to  the  General  Staff.217 
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In  January  2005,  a  South  Korean  daily  reported  that 
it  had  obtained  a  North  Korean  "war  plan"  that  detailed 
mobilization  procedures  in  time  of  war.  The  plan,  if 
authentic,  was  prepared  during  the  time  that  the  U.S.- 
led  coalition  was  conducting  combat  operations  in  Iraq 
and  there  was  speculation  that  North  Korean  leaders 
had  heightened  fears  of  a  U.S.  military  attack.  The  plan 
was  issued  under  the  signature  of  Central  Military 
Commission  (CMC)  Chairman  Kim  Chong-il.  The 
chairman's  position  was  thought  to  have  been  vacant 
after  the  death  of  Kim  Il-song  in  1994,  and  the  CMC  was 
thought  to  be  relatively  inactive  with  the  prominence 
of  the  NDC.  However,  the  plan  was  probably  issued 
as  a  party  document  through  KWP  channels  to  reach 
civilians  in  case  of  a  mobilization  order.  The  document 
was  defensive  in  tone  and  was  not  a  plan  for  offensive 
strikes.  There  were  no  details  for  missile  units  other  than 
to  "strike  enemy  targets  according  to  the  instructions 
of  the  supreme  headquarters."218  In  sum,  the  degree 
of  delegation  to  local  commanders  is  probably  quite 
restricted  under  the  DPRK's  centralized  command 
structure,  which  could  present  operational  difficulties 
for  the  KPA  if  communications  were  impaired  during 
conflict. 

CONCLUSION 

The  DPRK  faces  a  number  of  internal  and  external 
security  challenges,  but  its  chronic  insecurity  stems 
from  national  division  and  long-term  enmity  with 
the  United  States.  Credible  commitment  problems 
in  its  alliance  relationships  pushed  North  Korea  to 
seek  an  independent  national  defense  posture  and 
self-sufficient  munitions  industry.  While  vigorously 
pursing  an  import-substitution  strategy  in  its  defense 
sector,  Pyongyang  also  sought  technology  transfers 
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and  foreign  assistance  in  establishing  the  capability  to 
produce  long-range  ballistic  missiles.  The  literature  is 
somewhat  divided  over  the  extent  of  foreign  assistance 
North  Korea  received,  but  the  developmental 
timeline  for  its  missile  systems— particularly  given  the 
country's  economic  and  technological  assets— is  quite 
impressive. 

North  Korea  has  also  established  itself  as  the 
Third  World's  greatest  supplier  of  missiles,  missile 
components,  and  related  technologies.  However,  the 
international  community  has  become  increasingly 
concerned  about  Pyongyang' s  widespread  proliferation 
activities  and  the  insecurity  it  has  caused.  International 
pressure  through  the  UN,  counterproliferation  efforts 
through  the  Proliferation  Security  Initiative  (PSI),  and 
diplomatic  pressure  by  the  United  States  and  its  allies 
against  potential  buyers  have  caused  a  decline  in  North 
Korean  missile  exports.  This  decline  in  exports  has 
made  it  more  difficult  for  the  DPRK  to  establish  scale 
economies  in  production  and  sustain  the  development 
of  long-range  missiles. 

The  technical  obstacles  to  developing  long-range 
ballistic  missiles  were  apparent  when  the  Paektusan-2 
failed  catastrophically  after  about  40-42  seconds  of 
powered  flight  during  the  DPRK's  largest  missile 
exercise  on  July  5,  2006.  North  Korean  engineers  have 
learned  from  that  failure,  but  it  could  take  years  to 
correct  the  flaws.  International  export  controls  and 
domestic  economic  constraints  could  be  so  formidable 
that  Pyongyang  might  find  diplomatic  initiatives  to 
end  the  program  an  attractive  alternative. 

A  well-crafted  package  of  positive  incentives  would 
be  even  more  attractive  to  the  DPRK  if  the  Six-Party 
Talks  succeed  in  the  disablement  and  dismantlement 
of  North  Korea's  nuclear  weapons  program,  since  long- 
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range  missiles  would  have  little  military  value  without 
nuclear  warheads.  If  the  DPRK  survives  as  a  sovereign 
political  entity  over  the  long  term,  a  negotiated 
settlement  ending  the  ballistic  missile  program  will 
require  extraordinary  diplomacy  linked  to  several 
other  issues  including  the  verifiable  elimination  of 
Pyongyang's  WMD  programs,  the  formal  ending 
of  the  Korean  War,  and  normalizing  Pyongyang's 
relations  with  Washington  and  Tokyo.  The  Six-Party 
Talks  have  established  a  forum  for  addressing  these 
issues,  but  time  and  sustained  political  willpower  will 
be  necessary  for  success. 

Despite  the  political  and  technical  obstacles  facing 
North  Korea' s  missile  engineers,  the  country  has  already 
deployed  over  800  ballistic  missiles,  and  Pyongyang 
will  continue  to  develop  and  deploy  new  missiles 
unless  a  negotiated  settlement  caps  the  program.  The 
DPRK  will  not  abandon  its  ballistic  missiles  unless  it 
feels  more  secure  without  them.  If  Pyongyang  refuses 
to  abandon  its  ballistic  missiles,  the  DPRK  should 
expect  to  face  continued  international  pressure,  the 
possible  interdiction  of  missile  shipments  on  the  high 
seas,  an  increasing  ROK  cruise  missile  capability,  and 
an  array  of  missile  defenses  in  the  future. 
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